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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]RAN2 discussed aspects related to sidelink discovery procedures for relaying for both UE-to-Network and UE-to-UE cases in RAN2#111-e meeting and made the following agreements:
[Easy] Proposal1: Model A/ B discovery model similar to LTE is reused for U2N relay
[Easy]Proposal2: Model A/ B discovery model similar to LTE is reused for U2U relay also
[Easy]Proposal3: Send a LS to inform SA2 of RAN2’s assumption on discovery models for both U2N relay and U2U relay. 
[Easy]Proposal4: RAN2 take agreed discovery model for U2N relay and U2U relay as working assumption while waiting for SA2’s response
[Easy]Proposal5: 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. 
[Easy]Proposal6: Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic
[Easy]Proposal10: 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
[Easy]Proposal11: 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
[Easy]Proposal12: 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).
[Easy]Proposal14: 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.
[Easy]Proposal15: 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).
[Easy]Proposal16: 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.
[Easy]Proposal17: RAN2 concludes that authorization of both relay UE and remote UE has no RAN2 impact
[Easy]Proposal18: RAN2 concludes that limited impact on RAN3 for UE-to-Network relay can be left for normative work item phase
· The foregoing proposals are agreed
· LS to SA2 (P3 above) to be treated in a short post-meeting discussion.

In addition, an email discussion was initiated to discuss the remaining issues for SL discovery, primarily related to need of separate resource pool for discovery, need of MAC and/or PHY based solution for differentiation and other aspects [1]. In this regard, this contribution focuses on the unresolved aspects from the meeting as well as other issues not directly addressed so far.
1. Discussion
Need for dedicated resource pool for discovery
In LTE, a dedicated physical channel was defined to carry discovery messages. Specifically, PSDCH was defined in Rel-12 in order to carry direct discovery messages, with the underlying idea to support both public-safety and non-PS related UEs. This implied that separate, dedicated time-frequency resource pools had to be defined and configured to the UE to be able to perform sidelink discovery. Due to the nature of discovery messages, the discovery resources typically had to be spread out over several subframes, with the details configurable to the network. Correspondingly, the Layer 2 functionality associated with sidelink discovery was HARQ operation (without feedback) and resource selection for discovery message transmission.

For NR sidelink, before going into any details of the actual discovery mechanism, we want to point out that the only use case for which AS layer discovery is being defined is to discover potential relay/remote UEs for the explicit purpose of sidelink relaying. In other words, during Rel-16 sidelink design discussions, RAN1 explicitly discussed and ruled out the need for a dedicated physical channel (and consequently and dedicated resource pool) for discovery for sidelink communication. Instead, it was assumed that discovery of UEs interested in sidelink communication can be performed by upper layer (i.e. implicit discovery through communication).

Observation1:	For Rel-17 discussion, the introduction of sidelink discovery procedure is only applicable in order to facilitate PC5-RRC connection setup for subsequent relaying.

Regarding the issue of whether or not dedicated resource pool should be considered for SL discovery, there are several aspects to consider:
· The first and foremost is the resource utilization and efficiency for a separate vs a shared resource pool approach. Even during Rel-16 discussion (albeit for a different purpose), dedicated resource pools for different cast types were not supported based on RAN1 discussions, primarily due to concerns with fragmentation of sidelink resources. It seems quite straightforward from that perspective to apply the same principle here as well. In addition, it should be pointed out that since RAN2 has agreed to support model A/B based discovery procedure for U2N and U2U relaying and Rel-16 SL design already supports flexible periodic reservation procedure for both mode1/2 operation, it can naturally support the sparse, periodic traffic that corresponds to discovery messages.
· Power consumption for monitoring separate vs shared resource pools is another aspect to consider. In case of a dedicated resource pool for discovery, the UE will have an additional resource pool to monitor and perform sensing on, even if it is sparse compared to the shared pool. So, as observed in [1], there is no clear benefit in terms of having a dedicated pool for discovery, since at any given time, the UE might be involved in discovery and sidelink communication.
· Having a separate resource pool for discovery implies that dedicated power control parameter configuration can be provided for the UE. The implication here is that based on the RSRP measurement being more reliably indicative of link quality compared to the shared resource pool case (potentially due to less congestion/CBR), the relay selection/reselection can be made more precise. Even in this case, it can be argued that for the shared resource pool case, the link quality threshold for discovery can be configured differently to compensate. In any case, power control configuration can always be adapted for both the dedicated and shared resource pool case and as such should not be the key determinant for having dedicated resource pools for discovery.
· Finally, we also have to consider the specification impact and any work that might be needed to support the dedicated resource pool in other working groups (specifically RAN1). Despite the fact that no dedicated physical channel is expected to be defined for SL discovery, the introduction of a separate resource pool will lead to additional specification effort, both in terms of L2 procedures such as MAC LCP and HARQ operation as well as L1 procedures for resource selection for discovery messages and determination of physical message to be carried (i.e. modulation, coding, CRC length, etc.). Specifically, regarding the resource selection aspect, RAN1 would need to discuss whether or not the probabilistic resource selection procedures, repetitions of discovery message and frequency hopping need to be considered for SL discovery. This implies that some effort is certainly needed if we end up supporting the dedicated resource pool and so, given that RAN1 is not expected to actively handle this topic during the SI stage, it definitely seems preferable to rely on shared resource pools.

Based on the above discussion as well as the progress made in the email discussion, we believe two different options can be considered:
1) Only support shared resource pools for discovery for Rel-17. Given that the system can work perfectly without the need for having dedicated resource pools for discovery, we think that this can be adopted as a baseline.
2) In addition to support of shared resource pool, dedicated resource pools can be further discussed and RAN2 can consult RAN1 on the feasibility and necessity of adopting separate resource pools for the purpose of relaying. As highlighted above, we think it should be clearly indicated that the need for separate pools (and SL discovery in general) is only for the explicit purpose of supporting sidelink relaying, since reliance on upper layer for discovery was already deemed sufficient for sidelink (i.e. non-relaying) communication. This can serve as a compromise solution for both sides.

Proposal 1:	RAN2 is proposed to discuss and agree that at least shared resource pools are supported as baseline for SL (data) transmission and discovery. The need for additionally supporting separate/dedicated pool for discovery can be further discussed in the WI phase (in collaboration with RAN1).

Need for a new SL-SRB for discovery
In the last meeting, it was agreed that the discovery message shall be carried over SL-SRB with a control plane protocol stack similar or identical to PC5-S signaling. While there was an LS from SA2 related to the discovery message signaling, it is not clear whether this invalidates the previous RAN2 agreement. In any case, we think it is better to check with SA2 on this aspect explicitly, but a more important point that was left FFS from the last meeting, i.e. whether new SL-SRB is introduced for discovery or if discovery messages can be bundled with PC5-S to use the same SL-SRB. In our view, both options are viable, but we think that since discovery signaling is technically distinct from PC5-S signaling from upper layer perspective, it makes more sense to define a new SL-SRB to carry discovery related signaling. This means that there can be greater flexibility when mapping to a given logical channel such that the priority can be the same or different from other non-discovery related PC5-S signaling.

Proposal 2:	New/distinct SL-SRB is used to carry discovery signalling. It can then be mapped to a distinct logical channel with separately configured priority compared to PC5-S signalling.

Support of non-SL(Relay) capable gNB
[bookmark: _Hlk47364061]During the last RAN2 meeting, an issue regarding the support of sidelink communication by the gNB was raised in the context of SL discovery. Specifically, it was FFS whether the serving gNB not being SL relay-capable has any impact on the remote/relay UE discovery related procedures. In our view, the fundamental question that needs to be addressed here first is what a SL relay-capable really means? In this regard, there seem to be different interpretations within [1], so we think it would be better to explicitly clarify this first and have a common understanding within RAN2. 
In our view, as we have expressed above, any discovery related discussion should be held strictly in the context of relaying. According to Rel-16 design, a legacy Rel-16 gNB that provides SL configuration (i.e. resource pool configuration, mode 1 scheduling, etc.) to the UE may not support relaying functionality. So, any Rel-17 UEs under coverage of this gNB interested in relaying cannot rely on network configuration for relaying related parameters. This includes parameters necessary for the UE to perform SL discovery, i.e. link quality/RSRP thresholds as agreed in the previous meeting. Conversely, any gNB that supports sidelink relaying should provide the necessary parameters/configuration for SL discovery as well, since SL discovery and SL relaying go hand in hand.
It should also be pointed out even in the case of LTE [2], the sidelink discovery related configuration in SIB19 is configured independently from configuration for V2X communication SIB21/26. Therefore, non-SL(Relay) capable gNB should imply that while it may not provide any configuration/parameters for SL discovery, it does not have any bearing on whether or not it provides SL resource configuration information as well.

Proposal 3:	RAN2 shall confirm the understanding that a non-SL(Relay) capable gNB implies that it does not provide any parameters/configuration for SL discovery and relaying, but this does not have any bearing on whether or not it provides SL (resource) configuration.
1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the outstanding issues related to SL discovery and makes the following observations and proposals:
Observation1:	For Rel-17 discussion, the introduction of sidelink discovery procedure is only applicable in order to facilitate PC5-RRC connection setup for subsequent relaying.
Proposal 1:	RAN2 is proposed to discuss and agree that at least shared resource pools are supported as baseline for SL (data) transmission and discovery. The need for additionally supporting separate/dedicated pool for discovery can be further discussed in the WI phase (in collaboration with RAN1).
Proposal 2:	New/distinct SL-SRB is used to carry discovery signalling. It can then be mapped to a distinct logical channel with separately configured priority compared to PC5-S signalling.
[bookmark: _GoBack]Proposal 3:	RAN2 shall confirm the understanding that a non-SL(Relay) capable gNB implies that it does not provide any parameters/configuration for SL discovery and relaying, but this does not have any bearing on whether or not it provides SL (resource) configuration.
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