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Abstract of the contribution: This contribution proposes some changes to TR 23.733 regarding to relay architecture and solution.
1. Issue description
In last SA2 meeting, there are some agreements regarding to relay architecture and the latest TR 23.733 is available in [1]. In this contribution, we discuss several issues and propose some changes to TR 23.733.
Issue#1

In Section 4.1 of TR 23.733 v110 there are the following statements:

4.1
Architectural assumptions and requirements

The following architecture assumptions are made for this study item:

-
The eRelay-UE is a Layer 2 relay and the eRemote-UE is visible to the network.

-
The eNB terminates the S1-MME and S1-U interfaces of the eRemote-UE.
-
The NAS signalling from the eRemote-UE is sent to MME using an Indirect 3GPP Communication via an eRelay-UE.

-
The PC5 user plane and LTE-Uu user plane of eRelay-UE are used to transport user data between eRemote-UE and core network.

-
This study does not impact Rel-13 ProSe UE-to-Network Relay operation.
-
This study does not address session continuity when

-
The eRemote-UE switches between indirect 3GPP communications via a Layer 2 relay and a Layer 3 relay.

-
The eRemote-UE switches an indirect 3GPP connection between eRelay-UEs.

Regarding to the yellow shadowed statement, we think it is not very accurate to say “S1-MME and S1-U interfaces of the eRemote UE”.  The reason is that for LTE system, S1-MME and S1-U interfaces are specified for a eNB or cell, instead of an UE.  We think here it actually means for eRemote UE, the eNB, as the termination point of the RRC connection, it terminates the UE-associated S1-MME signalling transport and S1 bearers.  In order to make the TR more accurate we propose to change this statement.

Issue#2
In section 4.2.1.1 of TR 23.733 v110, it is still FFS whether the adaptation layer is needed, however, according to RAN2 discussion and the latest version of TR 36.746, the adaptation layer for PC5 is confirmed not to be applied.  Thus, these two Editor’s notes should be removed and the corresponding figures should be updated accordingly 

Issue#3

In TR 23.733v110, regarding to the Key Issue 3 i.e. Enhancements to Connection Setup between an eRemote-UE and an eRelay-UE, there is an Editor’s note as follows.
Editor's note: As secure communication between eRemote-UE and eNB can be achieved with PDCP, whether the secure communication over PC5 (signalling, data or both) is still needed should be decided by SA WG3.
We would like to clarify the yellow shadowed sentence.  Currently, for signalling, we think it is quite clear that secure communication is needed like PC5-SP case.  However, for PC5 data, there are two cases:

Case 1: PC5 data originated and terminated in two UEs which are not being relayed to/from network side.  For this type of data, PC5 security communication is needed.  We don’t see any further need to check SA WG3.

Case 2: Data relayed to/from network side crossing PC5 interface, for this type of data, whether security is needed or not should be decided by SA WG3.
Based on the above analysis, to avoid confusion, we propose to change the Editor’s Notes.

Issue#4
In 6.1.2.1.3.1 titled as Authorisation of an eRemote-UE accessing eRelay-UE during Attach Procedure, after step 9, there is an Editor’s Note as follows:
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9.
The eRemote-UE's MME sends an Authorisation Request message to the eRelay-UE's MME including the IMSI of the eRemote-UE, GUTI of the eRelay-UE and layer 2 relay access enabled indication. The eRelay-UE's MME checks in the eRelay-UE's MM Context whether this eRemote-UE is allowed to access the LTE network via the eRelay-UE and responds with an Authorisation Response message including Authorisation Result and eRelay-UE's eNB UE S1AP ID.

Editor's note: Whether there is any security threat for an eRelay-UE using an eRemote-UE IMSI is depending on SA WG3 conclusion.
However, we think the Editor’s note should be updated.  Because, for this solution, it is not eRelay-UE which use an eRemote UE’s IMSI but eRelay UE’s MME.  These two cases are quite different as MME is a node within the trusted domain of EPC but eRelay UE is a user-owned device which is out of the trusted domain.  Thus we think this note should be updated if it will be kept in the TR.

All the changes are provided in next section.
2. Proposed changes 

*********************** 1st change *********************
4.1
Architectural assumptions and requirements
The following architecture assumptions are made for this study item:

-
The eRelay-UE is a Layer 2 relay and the eRemote-UE is visible to the network.
-
The eNB terminates the S1-MME and S1-U interfaces of the eRemote-UE.

-
The NAS signalling from the eRemote-UE is sent to MME using an Indirect 3GPP Communication via an eRelay-UE.

-
The PC5 user plane and LTE-Uu user plane of eRelay-UE are used to transport user data between eRemote-UE and core network.

-
This study does not impact Rel-13 ProSe UE-to-Network Relay operation.
-
This study does not address session continuity when
-
The eRemote-UE switches between indirect 3GPP communications via a Layer 2 relay and a Layer 3 relay.

-
The eRemote-UE switches an indirect 3GPP connection between eRelay-UEs.

-
An eRelay-UE, which supports only Layer 2, does not serve Remote UEs.

-
A ProSe UE-to-Network Relay does not serve eRemote-UEs.

NOTE:
UE implementations may include both eRelay-UEs and ProSe UE-to-Network Relays.

-
The eRemote-UE has its own PDN Connections to the network handled by its own NAS signalling.

-
The eRelay-UE is in ECM-CONNECTED state when any eRemote-UE(s) served by this eRelay-UE is in ECM-CONNECTED state.

-
The eRemote-UE's E-RAB part of the EPS Bearer is adapted for relaying as defined in TR 36.746 [3].

-
The discovery method, i.e. via 3GPP or Non-3GPP access, the eRemote-UE uses to discover an eRelay-UE is up to UE implementation.
NOTE:
No enhancement for non-3GPP access is assumed for this study.

-
It is assumed that CIoT EPS Optimizations are supported since the NAS is terminated in the eRemote-UE it is transparent to eRelay-UE.
Editor's note:
Pending RAN's decision, impacts to support CIoT EPS Optimizations at system level are FFS.
The architecture needs to meet the following requirements:

-
The eRelay-UE provides support for both public safety and commercial scenarios and for regulatory requirements.
-
Support the scenarios where the eRemote-UE is in or out of the E-UTRAN coverage.

-
Support the scenarios where the eRemote-UE and eRelay-UE D2D connection is via a non-3GPP access.
· The eNB terminates the UE-associated S1-MME signalling transport and S1 bearers of the eRemote-UE
*********************** 2nd change *********************
4.2.1.1
Control plane protocol stack in case of 3GPP access
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Figure 4.2.1.1-1: Control plane when PC5 is used


4.2.2.1
User plane protocol stack in case of 3GPP access
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Figure 4.2.2.1-1: User plane when PC5 is used

********************** 3rd change*********************
5.3
Key Issue 3: Enhancements to Connection Setup between an eRemote-UE and an eRelay-UE
5.3.1
General description

Fast connection setup between an eRelay-UE and an eRemote-UE is part of the service requirements, and pairing has been suggested as a mean to achieve fast connection setup. When developing solutions for fast connection setup the following should be considered:

-
Whether and how to enhance the connection setup, with or without prior association.
-
Whether the association between the eRemote-UE and eRelay-UE is provided with the aid of EPC.

-
Whether prior association is only used for private Relay Networks i.e. a network that consists of devices that has a specific trust relation with each other (e.g. same owner's Smartphone and Smartwatch, or a group of UEs belonging to same company).

NOTE:
The term "association" replaces the SA1 term "pairing" in the service requirements, since this is SA WG2 understanding of the meaning of "pairing".

Editor's note: As secure communication between eRemote-UE and eNB can be achieved with PDCP, whether the secure communication over PC5 for data relayed to/from NW is still needed should be decided by SA WG3.

*********************** 4th change********************

6.1.2.1.3.1
Authorisation of an eRemote-UE accessing eRelay-UE during Attach Procedure
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Figure 6.1.2.1.3.1-1: During Attach Procedure
1.
PC5 based eRelay-UE discovery and selection and PC5 connection establishment.
2.
The eRemote-UE sends a PC5 Information Request message to the eRelay-UE. The eRelay-UE responds with a PC5 Information Response message including the GUTI of the eRelay-UE.


If eRelay-UE has not attached to LTE network when receiving PC5 Information message, it will attach to the LTE network after step 2a, the authorisation procedure for eRelay-UE will be done during this procedure as described in clause 6.1.2.1.2. Step 2b happens after eRelay-UE's successful attach procedure.


If the eRelay-UE has attached to LTE network but it is in idle mode when receiving PC5 information message, it will trigger the Service Request procedure to go into active mode after step 2a. The authorisation information of eRelay-UE will be sent to eNB in the S1-AP message as described in Figure 5.3.4.1-1 of TS 23.401 [4]. Step 2b happens after eRelay-UE's Service Request procedure.

3.
The eRemote-UE sends an initial Attach Request message to eNB via eRelay-UE including the indication of Layer 2 access enabled and the GUTI of the eRelay-UE.

4.
The eNB selects the MME for the eRemote-UE and forwards the Attach Request message to the eRemote-UE's MME.

5a-8b.
Same with steps from 3 to 6 in Figure 5.3.2.1-1 of TS 23.401 [4].

9.
The eRemote-UE's MME sends an Authorisation Request message to the eRelay-UE's MME including the IMSI of the eRemote-UE, GUTI of the eRelay-UE and layer 2 relay access enabled indication. The eRelay-UE's MME checks in the eRelay-UE's MM Context whether this eRemote-UE is allowed to access the LTE network via the eRelay-UE and responds with an Authorisation Response message including Authorisation Result and eRelay-UE's eNB UE S1AP ID.

Editor's note: Whether there is any security threat for an eRelay-UE’s MME using an eRemote-UE IMSI is depending on SA WG3 conclusion.
******************* End of change *********************
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