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1. Introduction
Based on study item [1], some of the main objectives for sidelink-based UE-to-network and UE-to-UE relay include the following aspects:
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 considered the issues with discovery resources selection/transmission and the request for gaps. 
2. Discussion 
During the previous meeting, the following agreements related to discovery has been reached as part of the email discussion [2]: 
[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.
However, it is not yet decided whether the discovery resource should come from the same pool as the communication resources or from a separate resource pool.  So far, based on the email discussion [2] the result does not indicate a clear majority for either a common resource or a separate resource.  

The camp supporting separate resource pool [3][4][5][6] described the following benefits:

· Reduced collision between data and discovery transmissions
· Reduced power consumption by having separate power saving schemes since data and discovery have different functionalities, e.g., transmission periodicities. 
· There will be no need to introduce prioritization between discovery and data transmissions and to identity whether a transmission is for discovery or data.
And the camp supporting not to introduce a separate resource pool described the following disadvantages:

· Possible resource waste by having separate resource pools.
· The complexity for handling separate resource pools need to be studied.

· Gains from power savings may not be significant.

· Possible impact to RAN1 for configuring a separate resource pool for discovery.
Although the descriptions from both camps make sense, we think another factor should also be further considered is pertaining to the requirement described in section 4.1 of [7]:
4.1
Architecture Requirements

Solutions shall build on the 5G System architectural principles as in TR 23.752, including flexibility and modularity for newly introduced functionalities.

In order to satisfy the normative stage-1 general requirements in TS 22.278 and TS 22.261 and TS 22.115, the system shall:

· enable the direct discovery of the ProSe-enabled UE by other ProSe-enabled UEs within the same PLMNs or different PLMNs, including in coverage and out of coverage.
Although it is possible, in principle, to have a common resource pools among multiple PLMNs for both discovery and data, it would be an additional constraint on resource management that wouldn’t be needed if we have separate resources. Also, if the specification only allows common resource pool for data and discovery, the UE with a single Rx chain will needs to leave the serving frequency for a long duration. Also, for supporting inter-frequency gap request discussed below, a smaller resource pool for discovery only, will reduce the interruption from gaps. Therefore, a separate resource pool for discovery should be supported for both Tx and Rx as in the case for LTE. 
Proposal 1
Resource pools for data and discovery should be separate. 
For relay discovery, it was assumed in LTE that UE supporting sidelink relay UE operation and involves evaluation of the AS-layer conditions that need to be met in order for upper layers to configure a sidelink relay UE to receive/ transmit relay related PS sidelink discovery/ relay related sidelink communication. In particular, if threshHigh and threshLow are included in relayUE-Config within SIB19, and the RSRP measurement of the PCell is within the thresholds, then the threshold conditions are considered to be met which allows the UE to transmit discovery using the configured resource. This is basically what is agreed in [Easy]Proposal 10 above. 
Observation 1
Transmissions of relay discovery should be based on meeting the Uu RSRP threshold criteria. 
Furthermore, in LTE, multiple discovery pools may also be configured and the UE’s selection of a discovery pool is based on meeting the RSRP threshold range configured for that discovery pool.  As the RSRP measurement is already used for determining when discovery can be transmitted, it is straight forward to also follow the existing LTE mechanism to choose the proper discovery pool based on meeting the RSRP threshold range.
Proposal 2 The selected discovery pool by the UE should also be based on meeting the RSRP threshold criteria for that discovery pool. 
As part of the requirement to support discovery in different PLMNs, it is straightforward to also consider the need to support inter-frequency discovery for monitoring while in RRC_CONNECTED.  As in the case in LTE, if SIB19 supports discovery gap request as indicated below (section in 5.3.5.4 of [7]):
2>  if SystemInformationBlockType19 is broadcast by the target PCell; and the UE transmitted a SidelinkUEInformation message indicating a change of sidelink discovery related parameters relevant in target PCell (i.e. change of discRxInterest or discTxResourceReq, discTxResourceReqPS if SystemInformationBlockType19 includes discConfigPS or discRxGapReq or discTxGapReq if the UE is configured with gapRequestsAllowedDedicated set to true or if the UE is not configured with gapRequestsAllowedDedicated and SystemInformationBlockType19 includes gapRequestsAllowedCommon) during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo; or

2>  if SystemInformationBlockType21 is broadcast by the target PCell; and the UE transmitted a SidelinkUEInformation message indicating a change of V2X sidelink communication related parameters relevant in target PCell (i.e. change of v2x-CommRxInterestedFreqList or v2x-CommTxResourceReq) during the last 1 second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo:
3>  initiate transmission of the SidelinkUEInformation message in accordance with 5.10.2.3;

And in section 5.10.2.3 of [7]:

1>
else if the UE initiates the procedure to request sidelink discovery transmission and/ or reception gaps:

2>
if the UE is configured with gapRequestsAllowedDedicated set to true; or

2>
if the UE is not configured with gapRequestsAllowedDedicated and gapRequestsAllowedCommon is included in SystemInformationBlockType19:

3>
if the UE requires sidelink discovery gaps to monitor the sidelink discovery announcements the UE is configured to monitor by upper layers:
4>
include discRxGapReq and set it to indicate, for each frequency that either concerns the primary frequency or is included in discInterFreqList on which the UE is configured to monitor sidelink discovery announcements and for which it requires sidelink discovery gaps to do so, the gap pattern(s) as well as the concerned frequency, if different from the primary;

3>
if the UE requires sidelink discovery gaps to transmit the sidelink discovery announcements the UE is configured to transmit by upper layers:
4>
include discTxGapReq and set it to indicate, for each frequency that either concerns the primary or is included in discInterFreqList on which the UE is configured to transmit sidelink discovery announcements and for which it requires sidelink discovery gaps to do so, the gap pattern(s) as well as the concerned frequency, if different from the primary;
Considering the requirement for supporting inter-PLMN and inter-frequency discovery are also needed, discovery gaps for monitoring and transmission should also be supported for NR, same as for LTE.
Proposal 3 Discovery gaps for monitoring and transmission should be supported for NR. 
3. Conclusion 
In this contribution, the functionalities for discovery resource selection/transmission and discovery gaps are considered for NR.  RAN2 is kindly asked to consider following observation proposals. 
Proposal 1
Resource pools for data and discovery should be separate. 
Observation 1
Transmissions of relay discovery should be based on meeting the Uu RSRP threshold criteria. 
Proposal 2
The selected discovery pool by the UE should also be based on meeting the RSRP threshold criteria for that discovery pool. 
Proposal 3
Discovery gaps for monitoring and transmission should be supported for NR. 
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