3GPP TSG-RAN WG2 #90






R2-152600
Fukuoka, Japan, 25th – 29th May 2015

Agenda item:
7.5.1.3
Source: 
Kyocera

Title: 

Consideration of establishment of ProSe UE-to-Network Relays
Document for:
Discussion and decision
1. Introduction
At TSG-RAN#66, the WID of ProSe enhancement was agreed. In this WID, following motivation is included [1];
	1) Define enhancements to D2D communication to enable the following features:

a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)


System architecture of ProSe UE-to-Network Relays has been investigated in SA2, many aspects are already agreed as described in the Annex [2]
At the last meeting, following agreements were created with respect to the establishment of ProSe Relay UE [3].
	Agreements

· For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios for remote UEs can be addressed.   

· We will discuss the potential minimization of service interruption for the cases where the UE is moving from in-coverage to out-of-coverage and from out-of-coverage to in-coverage.  

· Relay UE will always be in-coverage.  The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.  

Relay selection 

· The remote UE can take radio level measurements of the PC5 radio link quality.  

· For out-of-coverage, the radio level measurements can be used by the remote UE together other higher layer criteria to perform relay selection.   

· For in-coverage, it is FFS how these measurements are used (e.g. the measurements can be used by the UE to perform selection similar to out-of-coverage case, or they can be reported to the eNB).    

· FFS how reselection is handled and who performs reselection decision.  FFS if Uu link quality is required for selection/reselection purposes.

· We will send an LS to RAN1/4 to notify them of RAN2 agreement that remote UE can take radio level measurements of the PC5 radio link quality and how these measurements will be used.  RAN2 would like to ask RAN1 to assess the feasibility of performing these measurements.  




In this contribution, the mechanisms to establish the ProSe Relay UE are further discussed.
2. Discussion
2.1. Establishment of ProSe Relay UE
Regarding the establishment procedure of Rel-10 Relay, the RN attaches to the E-UTRAN/EPC as a UE to retrieve the initial configuration parameter from RN OAM, and then the RN detaches as a UE, and finally the RN attaches as the RN, establishes Un interface and initiates the Relay operation [4]. On the other hand, for the ProSe UE-to-Network Relay, the connection between ProSe Relay UE and (D)eNB is established over Uu interface [2], therefore, it’s not necessary to apply current Relay establishment procedure to ProSe Relay UE. As for the establishment procedure of ProSe UE-to-Network Relay, the (D)eNB can add the radio bearer of Relay operation to UE-to-Network Relay.
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Fig. 1 – ProSe UE-to-Network Relay Setup Procedure
Observation 1: For the ProSe UE-to-Network Relay, the connection between ProSe Relay UE and (D)eNB is established over Uu interface
Proposal 1: The establishment of ProSe UE-to-Network Relay should be initiated by adding the DRB of ProSe UE-to-Network Relay operation to ProSe Relay UE.
2.2. Establishment mechanism triggered by Remote UE’s request
The ProSe Relay UE needs to keep announcing relay discovery to provide the ProSe Relay operation to Remote UE. However, if the ProSe Relay UE doesn’t serve any Remote UE, it’s not worth for ProSe Relay UE to keep announcing relay discovery in the perspective of ProSe Relay UE’s workload. Therefore, ProSe Relay UE should be established when the ProSe Relay UE is in proximity with the Remote UE requiring ProSe Relay operation. For the case when the Remote UE desires ProSe Relay operation but can’t detect any ProSe Relay UE, further discussion is needed.
Proposal 2: The ProSe Relay UE should stop relay discovery announcements when it no longer serves any Remote UEs.
At first, the case when the Remote UE is out of network coverage should be discussed. In this case, the potential ProSe Relay UE which is either in RRC_CONNECTED or in RRC_IDLE, needs to receive the request of ProSe Relay operation (Relay request) directly from the Remote UE. This kind of request can be the relay discovery (e.g. Model B). Additionally, the potential ProSe Relay UE needs to indicate to the (D)eNB the request to serve as the ProSe Relay UE based on the request from the Remote UE. (Fig. 2)
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Fig. 2 – OoC Remote UE initiated procedure of ProSe UE-to-Network Relay

Secondly, for the case when the Remote UE is still in network coverage the Remote UE can directly indicate to (D)eNB that the Remote UE requires ProSe Relay operation but it is not in proximity with any of the already established ProSe Relay UEs. However, the (D)eNB doesn’t know the location of the potential ProSe Relay UE relative to that of the Remote UE, so the (D)eNB doesn’t know which potential ProSe Relay UE should be selected as ProSe Relay UE. Therefore, (D)eNB will configure the transmission resource (pool) for relay request to Remote UE and then the Remote UE will initiate the relay request. Additionally, the potential ProSe Relay UE indicates to the (D)eNB the request to serve as the ProSe Relay UE based on the request from the Remote UE, and then (D)eNB will be able to establish the ProSe Relay UE accordingly. (Fig.3) 
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Fig. 3 – InC Remote UE initiated procedure of ProSe UE-to-Network Relay

The benefit of the mechanisms above is that both ProSe Relay establishments for OoC Remote UEs and InC Remote UEs could be applied using basically the same procedure, which will reduce specification impact. Such common procedure for all scenarios should be preferable for the ProSe Relay establishment.
Proposal 3: The Remote UE should ask the Potential ProSe Relay UEs through discovery whether the ProSe Relay operation is acceptable.

Proposal 4: The Potential ProSe Relay UE should indicate to the (D)eNB the request to serve as the ProSe Relay UE based on the request from the Remote UE.
If above mechanisms are introduced, the (D)eNB may simultaneously receive multiple ProSe Relay initiation requests from different potential ProSe Relay UEs. In this case, the (D)eNB needs to select the best potential ProSe UE as ProSe Relay UE. So, it will be useful for the potential ProSe Relay UE to indicate to to the (D)eNB the PC5 link quality with the Remote UE as part of the ProSe Relay initiation request.
Proposal 5: If Proposal 3 and Proposal 4 are agreed, the potential ProSe Relay UE should indicate to the DeNB the PC5 link quality with the Remote UE as part of the request from the Remote UE.
3. Conclusion 
In this contribution, we have one observation and 5 proposals for establishment mechanism of ProSe Relay UE.
Observation 1:
For the ProSe UE-to-Network Relay, the connection between ProSe Relay UE and (D)eNB is established over Uu interface
Proposal 1:
The establishment of ProSe UE-to-Network Relay should be initiated by adding the DRB of ProSe UE-to-Network Relay operation to ProSe Relay UE.
Proposal 2:
The ProSe Relay UE should stop relay discovery announcements when it no longer serves any Remote UEs.
Proposal 3:
The Remote UE should ask the Potential ProSe Relay UEs through discovery whether the ProSe Relay operation is acceptable.
Proposal 4:
The Potential ProSe Relay UE should indicate to the (D)eNB the request to serve as the ProSe Relay UE based on the request from the Remote UE.
Proposal 5:
If Proposal 3 and Proposal 4 are agreed, the potential ProSe Relay UE should indicate to the DeNB the PC5 link quality with the Remote UE as part of the request from the Remote UE.
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5. Annex
Following are agreement about the system architecture of ProSe UE-to-Network Relays has been investigated in SA2 [2].
	4.4.3
ProSe UE-to-Network Relay

[…]
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Figure 4.4.3-1: ProSe UE-to-Network Relay

[…]

One-to-one Direct Communication between Remote UEs and ProSe UE-to-Network Relays has the following characteristics:

-
Communication over PC5 reference point is connectionless.

-
ProSe Bearers are bi-directional. IP packets passed to the radio layers on a given ProSe bearer will be transmitted by the physical layer with the associated L2 destination address. IP packets passed up from the radio layers on the same ProSe bearer will have been received over the air addressed to the same L2 destination.

[…]

4.5.4
ProSe UE-to-Network Relaying

ProSe UE-to-Network Relaying shall include the following functions:

-
ProSe Direct discovery following Model A or Model B can be used in order to allow the Remote UE to discover ProSe UE-to-Network Relay(s) in proximity.

-
ProSe Direct discovery that can be used in order to allow the Remote UE to discover L2 address of the ProSe UE-to-Network Relay to be used by the Remote UE for IP address allocation and user plane traffic corresponding to a specific PDN connection supported by the ProSe UE-to-Network Relay.

[…]

4.6.4.3
Identifiers for ProSe UE-to-Network Relay discovery and selection

-
Message type identifier (e.g. identifying Model A or Model B discovery)

-
ProSe Relay (UE) ID: link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.

-
PLMN ID: this identifies the PLMN to which radio frequencies used on the link to the Remote UE belong. If these radio frequencies are shared between multiple PLMNs, or not allocated to any PLMN, then the choice of PLMN ID is configured by the HPLMN.

-
ProSe Application Relay Code: parameter identifying connectivity the ProSe UE-to-Network Relay provides. (e.g. including APN information).

-
Whether the UE can act as a relay.

-
Status/maintenance flags (e.g. indicating whether the relay is temporarily without connectivity or battery running low so the Remote UEs can seek/reselect another Relay).

[…]

5.1.2.2
UE - UE-to-Network Relay
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Figure 5.1.2.2-1: User Plane for UE-to-Network Relay
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