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1
Introduction
L3-based UE-to-Network relays are part of Enhanced LTE Device to Device Proximity service WI [1]. SA2 has been discussing this at architectural level. In this document, RAN aspects and possible enhancements are discussed. 

2
Discussion
The UE-to-NW relay architecture [2] is shown below:
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Figure 7.2.1.2.1: ProSe UE-to-Network Relay [2]




The call flow for ProSe UE to NW relay is as described in [2]:
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Figure 7.2.2.1: Call flow for ProSe UE-Network Relay




Even though the relaying is provided by a  L3 based relay, it is desirable that the remote UE selects a relay which has the best radio conditions, and stick to it as long as possible while maintaining good radio conditions, as frequent relay change can cause considerable service interruption. 
Observation 1: Frequent relay change can cause considerable service interruption.

Proposal 1: Remote UE selects a relay which meets the selection requirements e.g. has the best radio condition, and it is advisable to continue with that relay for as long as the radio conditions remain acceptable.
Considering this aspect of radio conditions, the steps of the above call flow can include RAN enhancements affecting the PC5 and Uu interfaces.

2.1 Relay Discovery [2]

	2. The Remote UE performs discovery of a ProSe UE-Network Relay using Model A or Model B discovery. The details of this procedure are described in clause 6.


In this step, the remote UE discovers one or more relay UEs. . An important aspect of this step is relay selection. There should be some configured selection criterion and radio related (AS level) information available to make the decision. SA2 has already identified some upper layer information as described in clause 6 of [2]. 
Proposal 2: AS and upper layer information are provided to remote UE for relay selection purposes.

Such information is received by the remote UE as part of a discovery message transmitted by the relay UE; In addition, the PC5 link quality can be measured by the remote UE and then compared with preconfigured thresholds, in order to weigh in the relay selection decision.
Further details are described below.

2.1.1 Relay discovery message content sent by relay UEs
· Upper layer processed conditions [2]
· PLMN ID (24 Bits): this identifies the HPLMN that the relay UE is connected to and thus the remote UE may connect to.
· ProSe Relay UE ID (24 Bits): a link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.
· Connectivity Info (16 bits): Parameters identifying the type of connectivity the ProSe UE-to-Network Relay provides (e.g. including APN information).
· Status/maintenance flag (8 bits):  these indicate various other information, e.g., whether the relay is temporarily without connectivity or battery is running low, so that the Remote UEs can seek/reselect another Relay.
· Relay Radio layer processed conditions
· System bandwidth (3 bits)
· Backhaul link quality (7 bits): e.g. RSRP experienced by relay UE at Uu interface

· Relay selection policy (16 bits): This is a bitmap received by the relay UE from the eNB. When the remote UE receives it as part of discovery message it interprets the bitmap as relay selection policy. 
2.1.2 Configuration provided to the remote UE by the ProSe Function
The ProSe Function provides the following configuration parameters to the remote UE:
· Authorised PLMN ID

· Threshold for backhaul link quality

· Threshold for PC5 link quality

· Relay Selection policy
Proposal 3: Remote UE compares information received in the discovery message transmitted by the relay UE (content as provided in section 2.1.1) with the preconfigured parameters provided by the ProSe function (content as provided in section 2.1.2).

We believe that sidelink direct discovery (PC5-D) is an efficient mechanism to carry sufficient AS and upper layer information for relay discovery. It is possible that to reduce the latency of relay discovery, the discovery pool period can be set to a smaller number (say 320ms) compared to discovery for commercial use. If there is no differentiation, then commercial UEs will also be forced to monitor this discovery pool which appears quite frequently in time (say for relay discovery). This can lead to unacceptable power consumption as commercial UEs. To avoid this issue, the network should have a mechanism to tag pools for different purposes.
Proposal 4: To reduce latency in relay discovery and unnecessary power consumption at other UEs, discovery pools should be allowed to be designated/tagged for different purposes.

2.2 Establishment of connection for one-to-one connection [2]
	    3. The Remote UE selects a ProSe UE-Network Relay and establishes a connection for One-to-One Communication. The details of this procedure are described in clause 7.1.


Once the remote UE selects a relay UE, the remote UE sends a Layer 3 message (from ProSe Protocol) to associate itself with Relay UE. The Relay UE responds with the Layer 3 message.
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Figure 1: Protocol Stack for L3 message exchange for establishment of connection for one-to one communication
Proposal 5: Layer 3 message exchanges between ProSe Protocol of remote UE and Relay UE are used for establishment of connection for one-to-one communication.
2.3 eMBMS traffic relay
	7.2.2.2
TMGI advertisement and eMBMS traffic relay

The following procedure illustrated in figure 7.2.2.2.1 here below is used by a ProSe-enabled Public safety UE to request a ProSe UE-to-Network relay to start monitoring a specific TMGI availability and that the ProSe UE-to-Network relay broadcasts this TMGI on a broadcast channel when it is detected on the MCCH of the serving cell. The eMBMS traffic related to this TMGI, if available, is also forwarded to the remote UE's served by the relay over a one-to-many link identified by a specific ProSe Layer-2 Group ID provided by the Relay when the procedure is executed.
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2. TMGI Monitoring Request (TMGI)
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Figure 7.2.2.2.1: TMGI monitoring request procedure



SA2 is discussing procedures for UE to NW relays to forward eMBMS traffic [2]. In this case as well, a UE has to first select the relay based on the discovery message as mentioned in section 2.1 of this document, and then get associated with that relay using L3 messaging. The Remote UE can then reach the MBMS server to get the information about a specific TMGI it is interested in. The Relay UE starts monitoring this TMGI and broadcast the corresponding traffic for the Remote UE to consume. In this case, in addition to transmitting the discovery message with content as mentioned in section 2.1, the Relay UE also announces a second discovery message for the sake of any other remote UEs that might be interested in the TMGIs currently served. This discovery message has the following content:

1. ECGI

2. One or more pairs of TMGI and Group Layer 2 ID.

Proposal 6: A Relay UE supporting eMBMS traffic transmits a second discovery message as well. This discovery message contains ECGI and one or more pairs of the supported TMGI and corresponding Group ID.
3
Conclusion 

In this contribution we discussed UE to NW relay, we propose:
Proposal 1: Remote UE selects a relay which meets the selection requirements e.g. has the best radio condition, and it is advisable to continue with that relay for as long as the radio conditions remain acceptable.
Proposal 2: AS and upper layer information are provided to remote UE for relay selection purposes.
Proposal 3: Remote UE compares information received in the discovery message transmitted by the relay UE (content as provided in section 2.1.1) with the preconfigured parameters provided by the ProSe function (content as provided in section 2.1.2).
Proposal 4: To reduce latency in relay discovery and unnecessary power consumption at other UEs, discovery pools should be allowed to be designated/tagged for different purposes.
Proposal 5: Layer 3 message exchanges between ProSe Protocol of remote UE and Relay UE are used for establishment of connection for one-to-one communication.
Proposal 6: A Relay UE supporting eMBMS traffic transmits a second discovery message as well. This discovery message contains ECGI and one or more pairs of the supported TMGI and corresponding Group ID.
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7. the Prose relay stops broadcasting TMGI availability and the UE may request an unicast distribution leg 



