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Abstract of the contribution: This contribution provides an evaluation of the L2 relay based solution for FS_REAR and proposes to capture it in TR 23.733.
1.
Discussion
As discussed in the recent SA2 meetings, before concluding the FS_REAR study item an evaluation of the L2 based solution with respect to the existing L3 based solution. Based on the presentation in S2-175927 [1], this paper proposes some text to be captured in TR 23.733 that describes the set of features supported by L2 and L3 relays as well as their impacts on existing networks.

2.
Text Proposal

BEGINNING OF CHANGES
7
Overall evaluation

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.
7.X
Evaluation of L2 based solution vs. L3 baseline
7.x.1
Comparison of Layer 2 relay and Layer 3 relay features
The L2 based solution based on the above mentioned recommendations allows the introduction of features that the L3 based solution of Annex B cannot or can only partially support (see Table 7.x.1-1).
Table 7.x.1-1: Comparison of Layer 2 relay and Layer 3 relay features
	Feature
	L3 Relay
	L2 Relay

	1. Full identification of remote UE via relay UE
	No support
	Support

	2. Power efficient reachability of remote UE via relay UE
	No support
	Support

	3. Service continuity in path switch
	No support
	Support

	4. Privacy of remote UE data
	No support
	Support

	5. eNB control of remote UE radio resources (QoS)
	No support
	Support

	6. Policy control and charging for remote UE
	Partial support
	Support

	7. Unidirectional relay
	No support
	Support

	8. Support for Non-3GPP accesses
	Partial support (only WLAN)
	Supports WLAN and BT

	9. Support for Non-IP data delivery
	No support
	Support

	10. Support for CP CIoT EPS optimization
	No support
	Support


The impacts to due to the L2 based solution and L3 based solution respectively are:

1.
Full identification of remote UE via relay UE
L2 Relay:

-
Minor changes on the EPS in SA/CT level, based on the selected solution for Key Issue 1.
-
Impacts on RAN.

L3 Relay:

-
Currently no support for full identification. Solution is FFS.
2.
Power efficient reachability of remote UE
L2 Relay:

-
No changes to EPS at SA/CT level, if Paging Option 2 is selected. Changes to EPS needed if Option 3 is selected.

-
Impacts to RAN.
L3 Relay:

-
Can only support remote UE reachability when remote UE is in connected mode.
-
Significant power consumption on relay UE and remote UE: 
3.
Service continuity during path switch
L2 Relay:

-
Minimal changes to the EPC at SA/CT level.
-
Impacts to RAN node.
L3 Relay:

-
No impacts, with the limitation that the it requires application level supports service continuity

-
If IP level service continuity potential solution is used (e.g., S2-151727) high complexity and significant impacts to EPS.
4.
Privacy of remote UE data

L2 Relay:

-
Minor changes on the EPC at SA/CT level.

-
Impacts on RAN node.
L3 Relay:

-
N/A (It cannot support this feature).
5.
eNB control of remote UE radio resources
L2 Relay:
-
No impact to EPC at SA/CT level.

-
Impacts to RAN node (e.g., support for Semi-Persistent Scheduling over side-link).
L3 Relay:

-
N/A (Cannot support Uu-like QoS).
6.
Policy Control and Charging (PCC) for remote UE
L2 Relay:

-
Natively supported (no additional impact on top of baseline L2 relay).
L3 Relay:

-
Impacts on MME, PCRF and PGW to map UE identities to IPv6 addresses.
-
If not, only limited support for offline charging based on Relay UE volume counting reported to the CN, which is not desirable for commercial usage (ProSe Function charging sub-function may need to be deployed, leading to additional costs).
7.
Unidirectional relay
L2 Relay:

-
-
Impacts to RAN.
L3 Relay:

-
N/A, it is not supported.
8.
Support of Non-3GPP access

L2 Relay:

-
Impacts to RAN.

L3 Relay:

-
Impacts to multiple non-3GPP accesses technologies over side link (out of scope of 3GPP).
9.
Support for Non-IP Data Delivery (NIDD)

L2 Relay:

-
Natively supported (no additional impact on top of baseline L2 relay).
L3 Relay:

-
Significant impacts as it requires separate PDN connections per Remote UE. Solution is FFS.

-
Needs to perform L2 relaying between Remote UE and Relay UE. Solution is FFS.
10.
Support of CP-opt CIoT

L2 Relay:

-
Natively supported (no additional impact on top of baseline L2 relay).
L3 Relay:

-
Cannot support the feature. Solution is FFS.
7.x.2
Summary
The existing L3 relay architecture (see Annex B) supports a limited set of features. To extend it to new features, impacts on RAN and CN are foreseen but no solutions have been studied in detail.

The existing L3 relay architecture is de-facto not deployed, therefore currently deployed networks would be affected independently of the type of relay used (L2 or L3).

The L2 relay architecture allows introducing new features (eRM-UE data privacy, mobility support, Uu-like QoS, CIoT, etc.) and the changes are mostly in the RAN, with limited impact to the CN.
END OF CHANGES
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