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1. Introduction
For NR Sidelink Relay [1], RAN2 has made the following agreements on relay discovery in RAN2#111e meeting [2]:
Agreements on Discovery mode and procedures:

1: Model A/ B discovery model similar to LTE is reused for U2N relay

2: Model A/ B discovery model similar to LTE is reused for U2U relay also

3: Send a LS to inform SA2 of RAN2’s assumption on discovery models for both U2N relay and U2U relay. 

4: RAN2 take agreed discovery model for U2N relay and U2U relay as working assumption while waiting for SA2’s response

5: Discovery message is carried over SL SRB with control plane protocol stack  similar or identical to PC5-S (PC5-S/PDCP/RLC/MAC/PHY). FFS whether new SL SRB is introduced for discovery message. 

6: Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic

7: For U2N relay, relay UE is allowed to transmit/receive discovery message when it is in coverage and relevant control parameters including e.g. Uu signal quality thresholds and communication configuration are provided by network

8: For U2N relay, LTE principle i.e. one lower threshold and one upper threshold can be reused for relay UE in IDLE/INACTIVE state to decide whether it is allowed to transmit/receive discovery message

9: For U2N relay, relay UE in CONNECTED state is allowed to transmit/receive discovery message if sidelink communication configuration is provided from network.  FFS for the case that the serving gNB is not SL-capable (if applicable).

10: for U2N relay, remote UE in IDLE/INACTIVE state is allowed to transmit/receive discovery message when signal strength of Uu interface is lower than one configured threshold by network.  FFS the details of the idle measurements and possible additional network configuration.

11: for U2N relay, whether remote UE in CONNECTED state is allowed to transmit/receive discovery is based on configuration provided by serving gNB and detail is FFS. FFS for the case that the serving gNB is not SL-capable (if applicable).

12: for U2N relay, remote UE out of coverage is always allowed to transmit/receive discovery message based on pre-configuration in the initial access case (i.e. not already connected through relay). FFS whether based on configuration from network in case the remote UE is already connected through a relay.

13: RAN2 concludes that authorization of both relay UE and remote UE has no RAN2 impact

14: RAN2 concludes that limited impact on RAN3 for UE-to-Network relay can be left for normative work item phase

However, there are several remaining issues needs to be discussed to conclude this in SI. In section 2, we discuss those issues one by one.
2. Discussions

2.1
dedicated or shared resource pool for SL discovery
In LTE ProSe, PSDCH channels are provided to support the transmission of ProSe discovery messages with a certain size limit (up to 184-bit). Also, dedicated discovery pools are used. In NR SL, there is no L1 support for discovery. However, both RAN1 and RAN2 has agreed in Rel-16 that multiple TX resource pools can be configured in RRC and it is up to UE’s MAC layer to decide which TX pool to use. Since discovery messages are simply another kind of SL broadcast without size limit, we do not foresee any new feature needs to be introduced in physical layer of Rel-17 NR SL enhancement to support one of the pools to be configured as discovery pool. RAN2 can solely make decisions on this design issue.
Observation 1
There is no RAN1 impact for discovery resource pool design.
Then, regarding the choice of dedicated resource pool vs. shared resource pool, we recognize that a pool dedicated for discovery only, or relay-discovery only may be wasteful. But it still makes sense to concentrate the transmissions of discovery message in a certain time period, with some periodicity. This will help the receiving UE to save power consumption. In overall, we can consider all the following options for the TX resources for relay discovery:
1. Periodic dedicated TX pool only used by SL discovery messages 

2. Shared TX pool (with all “1” bitmap, continuous)

3. Periodic Shared TX pool with equal treatment of discovery and non-discovery messages

4. Periodic shared TX pool but prioritize discovery message transmission
In our view, option 3 and option 4 are better than option 1 and 2 which somehow address the issues caused by the baseline design options (1 or 2). Due to the limited time of SI, it is suggested to keep all the design options in the table and decide which one to be used in WI stage.
Proposal 1
Adopt the above SL relay discovery design options in SI TR and do down-selection in WI stage.

2.2
transmission cast type of SL discovery messages
As same as In LTE ProSe Relay design [3], both Model A and Model B discovery are supported in NR Sidelink relay discovery, as shown in Fig .1.
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Figure 1: Examples for model A and model B discovery for Sidelink relay

Although it can be argued that the “relay response” message in Model B can be regards as a unicast transmission from relay UE to the soliciting remote UE, it is not feasible to do it with NR SL unicast. This is because it requires to establish PC5-RRC connection first before a UE can transmit SL unicast. It does not make sense for a remote UE and relay UE to setup PC5-RRC without any commitment of relay association. Also, SL unicast transmission is subject to open-loop power control and its RSRP measurements cannot be easily compared with a SL groupcast/broadcast transmission with fixed TX power. That will create some difficulty to evaluate and compare multiple relay UE candidates.
In NR V2X, HARQ feedback-based SL groupcast is introduced in R16, with NACK-only feedback or ACK/NACK feedback. However, we do not see a strong justification of using HARQ feedback if the relay discovery message is transmitted as a groupcast. None of the discovery messages in Model A or Model B need to ensure it reaches every receiver in the group, if groupcast is used. In other words, the groupcast concept is sort of providing a way to filtering the undesirable relay discovery message, rather than providing reliability. Therefore, we think it makes sense to only allow broadcast and groupcast w/o FB to be used for SL relay discovery message transmission.

Proposal 2
Only SL broadcast and groupcast w/o HARQ feedback need to be considered in AS layer for relay discovery in NR Sidelink Relay study.
3. Conclusions

In this paper, we have discussed the relay discovery issue and have the following observation:

Observation 1
There is no RAN1 impact for discovery resource pool design.
Then, we have the following proposals:

Proposal 1
Adopt the above SL relay discovery design options in SI TR and do down-selection in WI stage.

Proposal 2
Only SL broadcast and groupcast w/o HARQ feedback need to be considered in AS layer for relay discovery in NR Sidelink Relay study.
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