3GPP TSG RAN WG1 Meeting #81
R1-152466
Fukuoka, Japan, May 25-29, 2015

Agenda Item:
6.2.3.1
Source:
Huawei, HiSilicon

Title:
UE-to-Network relay association procedure
Document for:
Discussion and decision

1 Introduction

At the last meeting, UE-to-network relay, as one use case of public safety discovery, was extensively discussed. The following agreements for public safety discovery were made [1]:

Agreement:

· For partial and outside network coverage discovery, PSDCH transmission is supported when PSDCH resources are (pre)configured.

· Relevant discovery pool parameters are preconfigured for out of coverage operation

· Details FFS

· The transport block size on the PSDCH is 232 bits (excluding 24 CRC bits) both for in and out of coverage operation 

· Send LS to RAN2, CC: SA2, SA3, CT1 to inform them of this agreement

· Action: “Respectfully take RAN1 agreement into account in their work”

· Note: From RAN1 perspective, this doesn’t preclude a discovery payload above L1 > 232 bits

One WF [2] on this topic was discussed. In this contribution we further discussed the details of UE-to-network relay association procedure from physical layer perspective.
2 Procedure for Relay UE discovery
First, the remote UE has to find a relay UE close-by. This procedure is supported by UE-to-network relay discovery. Two models can be used during this procedure, as defined by SA2: 
· Model A: a relay UE periodically transmits discovery which includes relay UE ID. Other UEs in proximity can receive the discovery message and find the relay UE. 
· Model B: a remote UE who wants to be relayed shall periodically transmit discovery. If there is relay UE in proximity and receive the discovery message, it will transmit discovery which includes relay UE ID to respond to the relay request. Therefore, the remote can find that there is a relay UE nearby. 

Model A can be useful in the following scenarios.

· Scenario 1: a relay UE transmits discovery after being configured by eNB to be a relay UE. 

· Scenario 2: a relay UE transmits discovery per the eNB indication. For example, a remote UE in coverage is in pool link quality and lets its serving eNB know. The serving eNB can indicate a relay UE in the remote UE vicinity to transmit discovery so that the PC5 link between a relay UE and remote UE can be established. 
With Model B, the remote UE can transmit discovery to trigger a relay UE:  
· Scenario 1: When a remote UE wants to connect network but no cell available to camp on, it can transmit discovery asking for help from potential relay(s). 
· Scenario 2: if the RSRP measurement of a remote UE in coverage is below a threshold, it can transmit discovery to trigger help from relay(s) nearby. The link between the remote UE and a relay UE can be set up to avoid service interruption. Even when the UE moves outside of network, service can be kept continuous via relay UE.
Since both models are useful in different scenarios, both should be supported.
Proposal 1: both model A and model B can be used for remote UE to find a relay UE.
3 UE-to-network relay selection criterion
An appropriate relay UE needs to be selected for a relayed communication between a remote UE and eNB,. In this section, we discuss the measurement needed for the relay selection.  
The end-to-end eNB to remote UE link performance depends on the performance of both hops:

· The Uu link (eNB to relay UE)

· The PC5 link (relay UE to remote UE)

Balanced link quality for both Uu link and PC5 link is expected, as a result, both links should be included in the metrics used for relay selection.
The Uu link measurement can be based on legacy measurement, such as RSRP/RSRQ. S-RSRP (sidelink-RSRP) can be a metric for PC5 link, which can be based on the DMRS of the discovery message. 
Proposal 2: Both Uu link and PC5 link metrics are used for relay selection.
The bandwidth of PSDCH is 2 PRB pairs, which is quite narrow. Consequently, multiple copies of a discovery message may be needed to improve measurement accuracy. Note that type 1 discovery resources are independently selected across different periods, so it may be complex to compute metrics over different discovery periods.
It is beneficial to utilize the transmissions of one discovery message in one discovery period when the number of transmissions is larger than one. With a larger number of transmissions, the measurement accuracy improves. Therefore, it is preferable to use the maximum number of transmissions of discovery message in a discovery period (4) to improve measurement accuracy. 
Furthermore, symbols of discovery message itself can also be utilized to further improve S-RSRP measurement. If the data carried on the PSDCH can be decoded successfully by the receiver, the receiver can use the decoded binary bits and corresponding MCS to reconstruct the modulation baseband symbols, which can then be treated as a known sequence and used for measurement.
Proposal 3: Using the maximum number of transmissions in a period for the discovery message and discovery message symbols can be used to improve the measurement accuracy.  

4 Conclusions
In this contribution, relay UE discovery procedure and measurement for relay UE selection are discussed. The following proposals are given.

Proposal 1: both model A and model B can be used for remote UE to find a relay UE.
Proposal 2: Both Uu link and PC5 link metrics are used for relay selection.

Proposal 3: Using the maximum number of transmissions in a period for the discovery message and discovery message symbols can be used to improve the measurement accuracy.  
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