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1 Introduction

The Rel17 SID on NR Sidelink Relay has the following objective [1] :
	2. 
Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];


In this contribution, we discuss the aspects to support upper layer operations of discovery procedure for NR sidelink relay.
2 Discovery modelling 
The discovery procedure can be used for a device to detect the proximity of other devices based on the radio link among the devices and the service supported by each device. In LTE ProSe, both discovery model A and model B are supported. Model A can be used by relay nodes to announce the relay service for UEs in proximity and model B can be used by remote UEs to solicit relay nodes. At AS layer, there is no distinction between model A and model B. Both model A and model B are supported during the study of ProSe in 5G in SA2 [2]. In AS, we do not see any impact to support both model A and model B. 

Observation 1:
As in LTE ProSe, no RAN2 impact are expected to support both model A and model B discovery.
3 Discovery procedure 

In this study, it is assumed that the discovery transmission is performed using the existing NR sidelink channels. In R16 NR V2X, PSCCH/PSSCH and PSFCH physical channels are introduced. PSCCH/PSSCH is used to convey control and data, and PSFCH is used to convey sidelink HARQ feedback. The discovery procedure uses an upper layer to convey discovery information; therefore, PSCCH/PSSCH can be used. 
Proposal 1:
Support the transmission of discovery messages using PSCCH/PSSCH
Resources for data transmission on sidelink are defined by resource pool.  For discovery transmission, there are two possibilities:
· Option 1: A dedicated resource pool is used for discovery transmission.

· Option 2: A shared resource pool is used for both discovery and normal data transmission. 

In LTE ProSe, a dedicated resource pool is used for discovery transmission since discovery transmission uses a dedicated physical channel (i.e. PSDCH). Each discovery transmission occupies 2PRBs spanning over one slot. 

It is expected that the size of discovery information is small (e.g. similar to the 232 bits used in LTE ProSe). In NR sidelink, a transmission resource pool can be (pre-)configured to the UE for PSCCH/PSSCH transmission. Each PSCCH/PSSCH occupies at least one subchannel having the minimum size of 10 PRBs. Having a dedicated resource pool for discovery transmission may result in resource inefficiency since the resources in the pool dedicated for discovery can not be reused for data transmission. Instead, a shared resource pool can be used for transmission of both discovery and normal data.
Proposal 2:
RAN2 supports transmission of discovery and data in the same resource pool.

Prioritization between discovery and normal data needs to be addressed when the same resource pool is used. Either SRB or DRB can be used to transmit a discovery message. Using an SRB to transmit discovery is simpler to specify because it does not require upper layers to provide QoS information (e.g. QoS profile) with the discovery message.  However, using DRB is more flexible since it allows the network to configure/change the SLRB parameters (e.g. priority) for the discovery data. Prioritization between discovery and normal data can be handled by LCP procedure in MAC based on the priority associated with each LCH. Therefore, RAN2 needs to discuss which LCH and the associated priority can be used for discovery using input from SA2.

Proposal 3:
RAN2 determines prioritization (e.g. LCH priority) for discovery compared to data transmissions
In LTE ProSe, a dedicated resource pool is used for discovery transmission and the Rx UE performs RSRP measurement in PSDCH to evaluate the sidelink quality used for relay selection [3]. In NR Relay, it is expected that relay selection will also use perform RSRP measurement of the discovery message to determine the PC5 link quality. Since a shared resource pool is used for both discovery and normal data, AS layer needs to differentiate the discovery transmission from other transmissions. Both MAC and PHY layers can be used for such differentiation. In PHY, either a dedicated destination ID for discovery or a discovery indication in SCI can be used. In MAC, identification of the discovery can be done at the MAC layer (e.g. using LCH ID) but this may be more cumbersome to implement.
Proposal 4:
A UE determines relay quality using sidelink RSRP measurements of discovery message transmissions.

Proposal 5:
Introduce a mechanism to identify discovery transmission at the AS layer in the RX UE.

In LTE ProSe, the Tx power of discovery transmission is a function of the maximum configured Tx power per resource pool and the downlink pathloss. In R16 sidelink, RSRP is used for power control and to determine the PC5 link quality. In addition, to downlink pathloss, Tx power of a discovery transmission can be a function of CBR and the number of subchannels used for discovery message since it is transmitted in a shared resource pool. Since Rx UE is not aware of these parameters at the Tx UE, RSRP may not accurately reflect the sidelink quality. Therefore, we need to further study how RSRP can be used for relay selection and sidelink measurement.  Any PHY-related work can be performed by RAN1 in the WI phase, based on recommendations made during the study. 

Proposal 6:
Study the impact of CBR and number of subchannels used for discovery transmission on the RSRP measurements for relay selection.
In LTE ProSe discovery, the following features are supported for resource allocation:
· Random resource selection: No sensing is required for LTE ProSe discovery. Before, each discovery period, the UE randomly selects a set of contiguous slots for discovery transmission and potential retransmissions [4]. 
· Frequency hopping: Inter-subframe frequency hopping is supported to increase the frequency diversity of the discovery message [4].
· Tx Probability: Tx probability was introduced to reduce transmission collision among discovery transmissions from different UEs. Specifically, a Tx probability threshold is configured per discovery resource pool. Before each discovery period, the UE randomly selects a value in the range from 0 to If the UE may select the resource for discovery transmission if the selected value is smaller than the configured threshold. Otherwise, the discovery message is dropped [5].
· Discovery period: In LTE ProSe, one discovery period ranging from 40ms to 10240ms is configured in a discovery resource pool. The resource selection is performed per discovery period.

In NR sidelink relay, if a shared resource pool is used for discovery and normal data transmission, the following features in R16 V2X can be supported:

· Sensing-based resource allocation

· Congestion control based on CBR of the resource pool and CR of the UE.

Since LTE ProSe and NR sidelink relay may use two different resource selection procedures, RAN2 needs to discuss how to perform resource selection for discovery message. 

Proposal 7:
RAN2 discusses whether/how to adapt mode 1/mode 2 resource allocation procedures for transmission of discovery 

In order to further study the impacts on resource allocation, RAN2 would need further details about the discovery message from SA2.  Specifically, RAN would require the following information:
· L2 Destination ID(s) associated with discovery message: Knowing the destination ID(s) used for discovery transmission may help RAN2 in determining how to differentiate discovery transmission from other transmissions. Moreover, it also helps to determine whether other data can be multiplexed with discovery data since only the data of  the same destination can be multiplexed in one MAC PDU. 

· The priority of discovery message: Knowing the (relative) priority of the discovery data may help RAN2 determine how to assign an AS layer priority to discovery message (e.g. for LCP and UL/SL prioritization) 
· Periodicity of the discovery transmission: Knowledge of the discovery transmission periodicity may help RAN2 further study the applicability of existing mode 1/mode 2 resource allocation procedure to discovery message transmission. 
Proposal 8:
Send an LS to SA2 to request information on 1) The L2 destination ID(s) associated with discovery message 2) Priority of the discovery message 3) Periodicity/Periodicities to be supported for discovery message
4 Conclusion

In this contribution, the following observation were made on: 
Observation 1:
As in LTE ProSe, no RAN2 impact are expected to support both model A and model B discovery.
Based on these observations, the following conclusions were made:

Proposal 1:
Support the transmission of discovery messages using PSCCH/PSSCH
Proposal 2:
RAN2 supports transmission of discovery and data in the same resource pool.

Proposal 3:
RAN2 determines prioritization (e.g. LCH priority) for discovery compared to data transmissions
Proposal 4:
A UE determines relay quality using sidelink RSRP measurements of discovery message transmissions.

Proposal 5:
Introduce a mechanism to identify discovery transmission at the AS layer in the RX UE.

Proposal 6:
Study the impact of CBR and number of subchannels used for discovery transmission on the RSRP measurements for relay selection.
Proposal 7:
RAN2 discusses whether/how to adapt mode 1/mode 2 resource allocation procedures for transmission of discovery 

Proposal 8:
Send an LS to SA2 to request information on 1) The L2 destination ID(s) associated with discovery message 2) Priority of the discovery message 3) Periodicity/Periodicities to be supported for discovery message
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