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Introduction
After the discussion in RAN2 #111-e [1] about the discovery model and procedure for sidelink relaying, some issues for further study are left over. The remaining issues on relay discovery include the following aspects:
· Need for MAC and/or PHY solution to differentiate discovery messages
· Need for separate resource pool for discovery messages
· Handling of potential cases where the serving gNB is not sidelink-capable
In this contribution, we will give some discussions on the remaining issues on relay discovery.
Discussion
In Email discussion [2], all companies agree that the main criteria for remote UE to select or reselect a relay is the measured PC5 link quality based on received discovery message. In this case, a similar definition of LTE SD-RSRP may be reused in NR by measuring the SD-RSRP over the DMRS resource element for the PSSCH that carries sidelink discovery message. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]As a matter of fact, the SD-RSRP is directly related to relay UEs’ transmission power that could be influenced by its power control mechanisms. LTE D2D in Rel-14 defined a physical sidelink channel for sidelink discovery message with dedicated discovery resource pool, MCS, fixed size, transmission power and pre-defined format. In this case, a Rel-14 remote UE is able to recognize which relay will provide the best communication services upon relay (re)selection. 
However, the sidelink discovery message in Rel-16 is assumed to be transmitted in PC5 communication channel by both RAN2 and SA2. In order to make the SD-RSRPs from different relay UEs comparable, discovery message transmission mechanisms in LTE should be inherited with fixed MCS, transmitting power and TB size. 
Proposal 1: The basic transmission of discovery message can be inherited from LTE, i.e. with fixed MCS, transmitting power and TB size.
It was discussed in Email discussion [3] that in which layer (i.e. MAC layer or PHY layer) the UE to differentiate the discovery message. 
From RX UE point of view, on one hand, if the RX UE is not interested in relay operation, distinguishing the discovery message in physical layer is beneficial because further decoding and treatment above PHY layer could be saved. In case MAC layer solutions, the UE can only drop the discovery message at least after decoding of PSSCH channel. On the other hand, the RX UE is expected to measure the SD-RSRP for relay (re)selection if it is interested in relay operation. In this case, distinguishing the discovery message in physical layer is also beneficial because the RX UE could determine which message to measure RSRP on. In case MAC layer solutions, SL-RSRP should be measured, filtered and indicated to upper layer for both sidelink discovery message and normal sidelink communication messages. Therefore, no matter whether the RX UE is interested in relay operation or not, distinguishing the discovery message in physical layer will reduce the power consumption. 
Proposal 2: PHY layer needs to distinguish whether the received message is a sidelink discovery message.
Solutions to distinguish whether it is a sidelink discovery message in PHY layer are also mentioned in [3], i.e., a separate resource pool could be defined to differentiate the discovery message implicitly, and a dedicate destination id or some information in SCI can also help to distinguish the discovery message in case of shared resource pool. Both of these approaches help to filter out discovery message in PHY layer.
Proposal 3: Both separate resource pool and shared resource pool with discovery specific L1 ID-like information (e.g. 8 bits L1 ID, or other information) could be taken as feasible PHY layer solutions and captured in the TR. Down selection can be done in WI phase.
Some potential cases where the serving gNB is not sidelink-capable is discussed in [3]. To begin with, the ‘non-SL-Capable gNB’ is complicated and ambiguous as mentioned by some companies. The understanding may include one of the following:
· The gNB supports R17 U2N relay functions but not R16 V2X functions.
· The gNB supports R16 V2X functions but not R17 U2N relay functions.
· The gNB supports neither R16 V2X functions nor R17 U2N relay functions.
Even through in the email discussion, some companies tend to interpret this as the gNB not supporting SL relay functions, we are still quite hesitate to capture the definition and related handling in this pre-mature stage, without a whole picture of the R17 relay functions and remote/relay UE capabilities. In addition, we understand this discussion is only related to the OOC case and the key point maybe whether it is allowed to receive/transmit discovery message based on pre-configuration in OOC, which is a common case for both of L2 and L3 relay. We think it is quite clear according to the current RAN2 agreements, and no extra discussion is essential in SI phase. 
Proposal 4: The discussion related to the definition and handling of “non-SL capable gNB” case can be left to WI phase. 
One more remaining issue in [3] is the necessary for gNB to configure an out of coverage (OOC) remote UE with radio configuration for transmission of discovery message via indirect Uu connection. First we would like to clarify the terminology of OOC. At least for L2 U2N relay, regarding the remote UE not able to reach network directly but establishing the RRC connection with network via a relay UE, we cannot simply treat this UE as normal OOC case of R16 V2X, considering it can still be controlled by network. It would be beneficial to obtain the configuration from gNB because it helps to improve resource utilization efficiency and improve the discovery performance. In addition, an OOC remote UE with indirect Uu connection is more like a normal RRC connected UE, thus consistent configuration should be provided to these remote UEs and in coverage remote UEs. One more concerning is that transmitting sidelink discovery message in this case is most likely for relay reselection, some future enhancement like Uu link information or more remote UE information could be involved if the discovery message transmission configuration is controlled by gNB. Even if the UE is allowed to be perform discovery based on pre-configuration, it should be controlled by network, i.e. which configuration to be used, pre-configuration or dedicated configuration.
Proposal 5: For L2 U2N relay, the network can configure an out of coverage remote UE with radio configuration for transmission of discovery message via indirect Uu connection.
Conclusion
[bookmark: OLE_LINK3]In this contribution, we give some discussions on the remaining issues on relay discovery, and the following proposals are given:
Proposal 1: The basic transmission of discovery message can be inherited from LTE.
Proposal 2: PHY layer needs to distinguish whether the received message is a sidelink discovery message.
Proposal 3: Both separate resource pool and first stage SCI (8 bits L1 ID, or other information) could be captured in the TR for PHY layer solution, and a final decision could be decided in WI phase.
Proposal 4: The discussion related to the definition and handling of “non-SL capable gNB” case can be left to WI phase. 
[bookmark: _GoBack]Proposal 5: For L2 U2N relay, the network can configure an out of coverage remote UE with radio configuration for transmission of discovery message via indirect Uu connection.
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