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[bookmark: _Ref488331639]1. Introduction
[bookmark: _Hlk101606629][bookmark: _GoBack]In this contribution, we discuss use if RSRP thresholds to trigger U2N Relay UE and U2N Remote UE operating NR sidelink discovery monitoring, and propose confirmation of behaviour to save UE processing and power. 
Also we discuss the availability of resource pools for UEs which are out of coverage on sidelink frequency of concern. 
[bookmark: _Ref178064866]2. Discussion - When to act as an NR sidelink U2N Relay UE or an NR U2N sidelink Remote UE 
When the thresholds to enable a UE to act as an NR sidelink U2N Relay UE or an NR U2N sidelink Remote UE are applied is currently ambiguous. Specifically the checks to confirm that UE is meeting the signalled threshold conditions as specified in 5.8.14.2 and 5.8.15.2 respectively, is currently only specified during the UE transmission of NR sidelink discovery messages. 
NR Sidelink Discovery is based on two discovery models captured in TS23.304 model A described as the “I am here” model and model B the “are you there?” model. 
To support NR Sidelink Discovery operation access stratum restrictions were introduced for Relay UEs and Remote UEs as to the RSRP conditions they would be permitted to act as a U2N Relay UEs and a U2N Remote UEs respectively. To do this threshold and associated hysteresis parameters were introduced to control triggering of the respective device behaviours, and are captured in TS38.331 sections 5.8.14.2 and 5.8.15.2.
These thresholds are explicitly included in the normative descriptions to ensure that these trigger conditions are valid for the respective UE types before they transmit any NR sidelink discovery messages on the indicated TxPool resources. The following extract from TS38.331 section 5.8.13.3 shows an example of this.

	
5.8.13.3	Sidelink discovery transmission
A UE capable of sidelink discovery that is configured by upper layer to transmit NR sidelink discovery message shall:
1>	if the frequency used for NR sidelink discovery is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message and sl-DiscConfig is included in RRCReconfiguration; or if the frequency used for NR sidelink discovery is included in sl-FreqInfoList within SIB12 and sl-DiscConfigCommon is included in SIB12:
2>	if the UE is in RRC_CONNECTED and uses the frequency included in sl-ConfigDedicatedNR within RRCReconfiguration message:
3>	if the UE is acting as NR sidelink U2N Relay UE, and if the NR sidelink U2N Relay UE threshold conditions as specified in 5.8.14.2 are met based on sl-RelayUE-Config; or
3>	if the UE is selecting NR sidelink U2N Relay UE / has a selected NR sidelink U2N Relay UE, and if the NR sidelink U2N Remote UE threshold conditions as specified in 5.8.15.2 are met based on sl-RemoteUE-Config; or





However despite similar threshold conditions being signalled for discovery message monitoring purposes in the sl-DiscConfig in RRCReconfiguration and sl-DiscConfigCommon in SIB12 no use of the thresholds is specified in the Sidelink discovery monitoring procedures, other than their presence being confirmed. This potentially makes the use of the threshold and hysteresis values uncertain.
Observation: no checking of the thresholds signalled in the sl-DiscConfig in RRCReconfiguration and sl-DiscConfigCommon in SIB12 for the U2N Relay UE and U2N Remote UE is specified for NR sidelink discovery monitoring procedure. 

Discovery message monitoring may be considered not as critical as the discovery message transmission, and therefore inclusion of these criteria may be considered as less critical. It may also be that until discovery has been completed that monitoring for messages the UE may not be truly considered as acting as a Relay UE or Remote UE. And hence confirming the threshold conditions for monitoring for discovery messages is not necessary. This should not be the case.
Discovery message monitoring is a first step potentially towards other behaviours. For example for the discovery model A procedure a Remote UE receiving the discovery announcement message performs message validity checks, and if sufficient it passes this discovery message to the upper layer. At this point the Remote UE may select the Relay UE in order to establish U2N Relaying and instigate further procedures to initiate PC5 link establishment in response to the received discovery announcement message. 
In this case the Remote UE doesn’t transmit discovery messages nor apply the restrictions of section 5.8.13.3 and proceeds directly to legacy PC5 link establishment procedures. 
Observation: Following discovery model A, a Remote UE may not transmit a discovery message and simply initiates PC5 link establishment.
Observation: Following discovery model A the threshold and hysteresis parameters in sl-DiscConfig in RRCReconfiguration and sl-DiscConfigCommon in SIB12 intended to control U2N Remote UE discovery procedure have no impact to the discovery procedures.
However, if the UE is in-coverage it should use the signalled threshold and hysteresis parameters in sl-DiscConfig in RRCReconfiguration or sl-DiscConfigCommon in SIB12 to determine that it may process NR sidelink discovery messages. If in this example the Remote UE was to apply the threshold checks before monitoring for discovery messages in a similar way to the checks performed before Relay UE or Remote UE transmits discovery messages (as specified in 5.8.13.3) then the received messages would not be processed until the UE could act as a Remote UE/ Relay UE.

Additionally, for discovery model B for example a Remote UE may transmit a discovery solicitation message in order to have Relay UEs reply with discovery response messages. If a monitoring Relay UE receives a discovery solicitation message which passes the discovery message format checks it passes the message to the upper layers for processing. This Relay UE may decide to reply with a discovery response message towards the Remote UE. However, according to the discovery transmission procedure in section 5.8.13.3 in this instance the Relay UE will check each of any signalled threshold and hysteresis levels previously received in the sl-DiscConfig and sl-DiscConfigCommon before deciding/confirming to transmit the discovery message. 
In this instance the Relay UE has previously processed the received discovery solicitation message formulated a response discovery message before it determines that it may not be able to potentially transmit the response discovery message. 

Observation: following discovery model B and only applying the threshold checks regarding discovery behaviour ahead of discovery message transmission may mean a processed solicitation message may not transmit the discovery response message, due to failed threshold and hysteresis checks. This wastes UE processing and power.

PROPOSAL
It is therefore proposed that the checks on the cell RSRP in respect to the signalled thresholds and hysteresis to ensure when a UE is considered an NR sidelink U2N Relay UE and an NR sidelink U2N Remote UE are performed ahead of the UE monitoring for discovery messages in addition to the already captured transmission of discovery messages.
Proposal 1: Confirm that a UE monitoring for NR sidelink discovery messages is acting as either an NR sidelink U2N Relay UE or an NR U2N sidelink Remote UE and meets the threshold conditions specified in 5.8.14.2 and 5.8.15.2 respectively. CR text could look as follows.
	5.8.13.2	Sidelink discovery monitoring
A UE capable of acting as an NR sidelink U2N Relay UE or an NR U2N sidelink Remote UE meeting the threshold conditions specified in 5.8.14.2 and 5.8.15.2 respectively for sidelink discovery and that is configured by upper layers to monitor NR sidelink discovery messages shall:



Potentially similar text could be applied to section 5.8.13.3, although as previously mentioned specific checks are applied explicitly throughout the remaining normative text in that section.
Proposal 2: similar change be applied to section 5.8.13.3 Sidelink discovery transmission
	5.8.13.3	Sidelink discovery transmission
A UE capable of acting as an NR sidelink U2N Relay UE or an NR U2N sidelink Remote UE meeting the threshold conditions specified in 5.8.14.2 and 5.8.15.2 respectively for sidelink discovery and that is configured by upper layer to transmit NR sidelink discovery message shall:



3. Discussion - Resource selection when Out of Coverage 
Both the sections 5.8.13.2 Sidelink discovery monitoring and 5.8.13.3 Sidelink discovery transmission include text specifying behaviours relating to resource selection when out of coverage. In both instances the resources to be utilised in these respective sections captures use of preconfigured resources as configured in SL-PreconfigurationNR (SidelinkPreconfigNR). 
It is understood that these sections do not catch all instances of the UE being considered out of coverage on the concerned frequency for NR sidelink discovery, and are only intended to capture the case where resources for the concerned frequency are not available through dedicated signalling or availability of SIB12. The definition of the condition for “out of coverage on the concerned frequency for NR sidelink discovery”, is captured in TS38.304.
	TS38.304 v17.0.0
Section 8.2 Cell selection and reselection for Sidelink
If the UE detects at least one cell on the frequency which UE is configured to perform NR sidelink communication on fulfilling the S criterion in accordance with clause 8.2.1, it shall consider itself to be in-coverage for NR sidelink communication on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for NR sidelink communication on that frequency.



Specifically the serving cell may provide detailed resource configurations for use on the frequency of concern for NR sidelink operation either via sl-DiscConfig in RRCReconfiguration or sl-DiscConfigCommon in SIB12. The UE can find itself out of service on the concerned frequency but in possession of the intended configuration resources to be used to perform NR sidelink operation. Hence has no need to use preconfigured resources.
This may include the Remote UE is actually out of coverage of any network signal but is connected via a Relay UE. In this instance the UE may receive the resources via dedicated signalling or SIB forwarding depending on its RRC state.
In these instances the text in sections 5.8.13.2 and 5.8.13.3 anticipate the application of the respective behaviours captured under the sub-bullets,
	[bookmark: _Hlk101604073]
For, 5.8.13.2 Sidelink discovery monitoring …
2>	else if the cell chosen for NR sidelink discovery reception provides SIB12:
And for, 5.8.13.3 Sidelink discovery transmission …
2>	else if the cell chosen for NR sidelink discovery transmission provides SIB12:




In both these examples it can be seen that the language presents the reader with confusion as when related to the scenarios described above (out-of-coverage but with valid resources from SIB12), then there is no cell chosen for NR sidelink operation that has provided SIB12. 
It is clear that this language comes from legacy procedures but in this instance it requires some modification to adapt to scenarios of operation. 
Proposal 3: clarify the originator of SIB12 in the case where the concerned frequency for NR sidelink discovery operation does not provide SIB12, for the case of NR sidelink discovery reception and NR sidelink discovery transmission.
	
For, 5.8.13.2 Sidelink discovery monitoring …
2>	else if for the cell chosen for NR sidelink discovery reception provides SIB12 is provided: 
And for, 5.8.13.3 Sidelink discovery transmission …
2>	else if for the cell chosen for NR sidelink discovery transmission provides SIB12 is provided





4. CONCLUSION
Use of the signalled RSRP thresholds for NR sidelink U2N Relay UE and NR sidelink U2N Remote UE operation should apply equally to the reception of discovery messages as to the currently specified transmission of discovery messages.
Proposal 1: Confirm that a UE monitoring for NR sidelink discovery messages is acting as either an NR sidelink U2N Relay UE or an NR U2N sidelink Remote UE and meets the threshold conditions specified in 5.8.14.2 and 5.8.15.2 respectively. CR text could look as follows.
	5.8.13.2	Sidelink discovery monitoring
A UE capable of acting as an NR sidelink U2N Relay UE or an NR U2N sidelink Remote UE meeting the threshold conditions specified in 5.8.14.2 and 5.8.15.2 respectively for sidelink discovery and that is configured by upper layers to monitor NR sidelink discovery messages shall:



Potentially similar text could be applied to section 5.8.13.3, although as previously mentioned specific checks are applied explicitly throughout the remaining normative text in that section.
Proposal 2: similar change be applied to section 5.8.13.3 Sidelink discovery transmission
	5.8.13.3	Sidelink discovery transmission
A UE capable of acting as an NR sidelink U2N Relay UE or an NR U2N sidelink Remote UE meeting the threshold conditions specified in 5.8.14.2 and 5.8.15.2 respectively for sidelink discovery and that is configured by upper layer to transmit NR sidelink discovery message shall:




For the cases of  where the NR sidelink operation is out of coverage but the resources for use are provided by the serving cell SIB12, confirm that these are to be used on the concerned sidelink frequency for NR sidelink discovery reception and NR sidelink discovery transmission.
Proposal 3: clarify the originator of SIB12 in the case where the concerned frequency for NR sidelink discovery operation does not provide SIB12, for the case of NR sidelink discovery reception and NR sidelink discovery transmission.
	
For, 5.8.13.2 Sidelink discovery monitoring …
2>	else if for the cell chosen for NR sidelink discovery reception provides SIB12 is provided: 
And for, 5.8.13.3 Sidelink discovery transmission …
2>	else if for the cell chosen for NR sidelink discovery transmission provides SIB12 is provided
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5.8.13	NR sidelink discovery
5.8.13.1	General
The purpose of this procedure is to perform sidelink discovery as specified in TS 23.304 [65].
[bookmark: _Hlk101588757]5.8.13.2	Sidelink discovery monitoring
A UE capable of acting as an NR sidelink U2N Relay UE or an NR U2N sidelink Remote UE that meets the threshold conditions specified in 5.8.14.2 and 5.8.15.2 respectively for sidelink discovery andthat is configured by upper layers to monitor NR sidelink discovery messages shall:
[bookmark: _Hlk101554654]1>	if the frequency used for NR sidelink discovery is included in sl-FreqInfoToAddModList in RRCReconfiguration message and sl-DiscConfig is included in RRCReconfiguration; or if the frequency used for NR sidelink discovery is included in sl-FreqInfoList included in SIB12 and sl-DiscConfigCommon is included in SIB12:
2>	if the UE is configured with sl-DiscRxPool for NR sidelink discovery reception included in RRCReconfiguration message with reconfigurationWithSync (i.e. handover):
3>	configure lower layers to monitor sidelink control information and the corresponding data using the resource pool indicated by sl-DiscRxPool for NR sidelink discovery reception in RRCReconfiguration;
2>	else if the UE is configured with sl-RxPool for NR sidelink discovery reception included in RRCReconfiguration message with reconfigurationWithSync (i.e. handover):
3>	configure lower layers to monitor sidelink control information and the corresponding data using the resource pool indicated by sl-RxPool for NR sidelink discovery reception in RRCReconfiguration;
[bookmark: _Hlk101545147]2>	else if for the cell chosen for NR sidelink discovery reception provides SIB12 is provided:
3>	if sl-DiscRxPool for NR sidelink is included in SIB12:
4>	configure lower layers to monitor sidelink control information and the corresponding data using the resource pool indicated by sl-DiscRxPoo for NR sidelink discovery reception in SIB12;
3>	else if sl-RxPool for NR sidelink is included in SIB12:
4>	configure lower layers to monitor sidelink control information and the corresponding data using the resource pool indicated by sl-RxPool for NR sidelink discovery reception in SIB12;
1>	else:
2>	if out of coverage on the concerned frequency for NR sidelink discovery:
3>	configure lower layers to monitor sidelink control information and the corresponding data using the resource pool that were preconfigured by sl-DiscRxPool or sl-RxPool for NR sidelink discovery reception in SL-PreconfigurationNR, as defined in clause 9.3;
[bookmark: _Hlk101589229]5.8.13.3	Sidelink discovery transmission
A UE capable of acting as an NR sidelink U2N Relay UE or an NR U2N sidelink Remote UE that meets the threshold conditions specified in 5.8.14.2 and 5.8.15.2 respectively for sidelink discovery that and is configured by upper layer to transmit NR sidelink discovery message shall:
[bookmark: _Hlk101560973]1>	if the frequency used for NR sidelink discovery is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message and sl-DiscConfig is included in RRCReconfiguration; or if the frequency used for NR sidelink discovery is included in sl-FreqInfoList within SIB12 and sl-DiscConfigCommon is included in SIB12:
2>	if the UE is in RRC_CONNECTED and uses the frequency included in sl-ConfigDedicatedNR within RRCReconfiguration message:
3>	if the UE is acting as NR sidelink U2N Relay UE, and if the NR sidelink U2N Relay UE threshold conditions as specified in 5.8.14.2 are met based on sl-RelayUE-Config; or
3>	if the UE is selecting NR sidelink U2N Relay UE / has a selected NR sidelink U2N Relay UE, and if the NR sidelink U2N Remote UE threshold conditions as specified in 5.8.15.2 are met based on sl-RemoteUE-Config; or
3>	if the UE is performing NR sidelink non-relay discovery:
4>	if the UE is configured with sl-ScheduledConfig:
5>	if T310 for MCG or T311 is running; and if sl-TxPoolExceptional is included in sl-FreqInfoList for the concerned frequency in SIB12 or included in sl-ConfigDedicatedNR in RRCReconfiguration; or
5>	if T301 is running and the cell on which the UE initiated RRC connection re-establishment provides SIB12 including sl-TxPoolExceptional for the concerned frequency; or
5>	if T304 for MCG is running and the UE is configured with sl-TxPoolExceptional included in sl-ConfigDedicatedNR for the concerned frequency in RRCReconfiguration:
6>	configure lower layers to perform the sidelink resource allocation mode 2 based on random selection using the resource pool indicated by sl-TxPoolExceptional as defined in TS 38.321 [3];
5>	else:
6>	configure lower layers to perform the sidelink resource allocation mode 1 using the resource pool indicated by sl-DiscTxPoolScheduling or sl-TxPoolScheduling for NR sidelink discovery transmission on the concerned frequency in RRCReconfiguration;
5>	if T311 is running, configure the lower layers to release the resources indicated by rrc-ConfiguredSidelinkGrant (if any);
4>	if the UE is configured with sl-UE-SelectedConfig:
5>	if a result of sensing on the resources configured in sl-DiscTxPoolSelected or sl-TxPoolSelectedNormal for NR sidelink discovery transmission on the concerned frequency included in sl-ConfigDedicatedNR within RRCReconfiguration is not available in accordance with TS 38.214 [19];
6>	if sl-TxPoolExceptional for the concerned frequency is included in RRCReconfiguration; or
6>	if the PCell provides SIB12 including sl-TxPoolExceptional in sl-FreqInfoList for the concerned frequency:
7>	configure lower layers to perform the sidelink resource allocation mode 2 based on random selection using the resource pool indicated by sl-TxPoolExceptional as defined in TS 38.321 [3];
5>	else, if the sl-DiscTxPoolSelected for NR sidelink discovery transmission on the concerned frequency is included in the sl-ConfigDedicatedNR within RRCReconfiguration:
6>	configure lower layers to perform the sidelink resource allocation mode 2 based on sensing (as defined in TS 38.321 [3] and TS 38.214 [19]) using the pools of resources indicated by sl-DiscTxPoolSelected for NR sidelink discovery transmission on the concerned frequency in RRCReconfiguration;
5>	else, if the sl-TxPoolSelectedNormal for NR sidelink discovery transmission on the concerned frequency is included in the sl-ConfigDedicatedNR within RRCReconfiguration:
6>	configure lower layers to perform the sidelink resource allocation mode 2 based on sensing (as defined in TS 38.321 [3] and TS 38.214 [19]) using the pools of resources indicated by sl-TxPoolSelectedNormal for NR sidelink discovery transmission on the concerned frequency in RRCReconfiguration;
2>	else if for the cell chosen for NR sidelink discovery transmission provides SIB12 is provided:
3>	if the UE is acting as NR sidelink U2N Relay UE and if the NR sidelink U2N Relay UE threshold conditions as specified in 5.8.14.2 are met based on sl-RelayUE-ConfigCommon in SIB12; or
3>	if the UE is selecting NR sidelink U2N Relay UE / has a selected NR sidelink U2N Relay UE and if the NR sidelink U2N Remote UE threshold conditions as specified in 5.8.15.2 are met based on sl-RemoteUE-ConfigCommon in SIB12; or
3>	if the UE is performing NR sidelink non-relay discovery:
4>	if SIB12 includes sl-DiscTxPoolSelected or sl-TxPoolSelectedNormal for NR sidelink discovery transmission on the concerned frequency, and a result of sensing on the resources configured in the sl-DiscTxPoolSelected or sl-TxPoolSelectedNormal for NR sidelink discovery transmission is available in accordance with TS 38.214 [19]:
5>	configure lower layers to perform the sidelink resource allocation mode 2 based on sensing using the pools of resources indicated by sl-DiscTxPoolSelected or sl-TxPoolSelectedNormal for NR sidelink discovery transmission on the concerned frequency in SIB12 as defined in TS 38.321 [3];
4>	else if SIB12 includes sl-TxPoolExceptional for the concerned frequency:
5>	from the moment the UE initiates RRC connection establishment or RRC connection resume, until receiving an RRCReconfiguration including sl-ConfigDedicatedNR, or receiving an RRCRelease or an RRCReject; or
5>	if a result of sensing on the resources configured in sl-DiscTxPoolSelected or sl-TxPoolSelectedNormal for NR sidelink discovery transmission on the concerned frequency in SIB12 is not available in accordance with TS 38.214 [19]:
6>	configure lower layers to perform the sidelink resource allocation mode 2 based on random selection (as defined in TS 38.321 [3]) using one of the pools of resources indicated by sl-TxPoolExceptional for the concerned frequency;
[bookmark: OLE_LINK1]1>	else if out of coverage on the concerned frequency for NR sidelink discovery:
2>	if the UE is acting as L3 U2N Relay UE and if the NR sidelink U2N Relay UE threshold conditions as specified in 5.8.14.2 are met based on sl-RelayUE-ConfigCommon in SidelinkPreconfigNR; or
2>	if the UE is selecting NR sidelink U2N Relay UE / has a selected NR sidelink U2N Relay UE and if the NR sidelink U2N Remote UE threshold conditions as specified in 5.8.15.2 are met based on sl-RemoteUE-ConfigCommon in SidelinkPreconfigNR; or
2>	if the UE is performing NR sidelink non-relay discovery:
3>	configure lower layers to perform the sidelink resource allocation mode 2 based on sensing (as defined in TS 38.321 [3] and TS 38.213 [13]) using the pools of resources indicated in sl-DiscTxPoolSelected or sl-TxPoolSelectedNormal for NR sidelink discovery transmission on the concerned frequency in SidelinkPreconfigNR.
5.8.14	NR sidelink U2N Relay UE operation
[bookmark: _Toc36810272][bookmark: _Toc36566841][bookmark: _Toc46483369][bookmark: _Toc36939289][bookmark: _Toc29343581][bookmark: _Toc46482135][bookmark: _Toc29342442][bookmark: _Toc37082269][bookmark: _Toc36846636][bookmark: _Toc46480901][bookmark: _Toc20487147][bookmark: _Toc76472804]5.8.14.1	General
This procedure is used by a UE supporting NR sidelink U2N Relay UE operation configured by upper layers to receive/ transmit NR sidelink discovery messages to evaluate AS layer conditions.
5.8.14.2	NR sidelink U2N Relay UE threshold conditions
A UE capable of NR sidelink U2N Relay UE operation shall:
1>	if the threshold conditions specified in this clause were not met:
2>	if threshHighRelay is not configured; or the RSRP measurement of the PCell, or the cell on which the UE camps, is below threshHighRelay by hystMaxRelay if configured; and
2>	if threshLowRelay is not configured; or the RSRP measurement of the PCell, or the cell on which the UE camps, is above threshLowRelay by hystMinRelay if configured:
3>	consider the threshold conditions to be met (entry);
1>	else:
2>	if the RSRP measurement of the PCell, or the cell on which the UE camps, is above threshHighRelay if configured; or
2>	if the RSRP measurement of the PCell, or the cell on which the UE camps, is below threshLowRelay if configured;
3>	consider the threshold conditions not to be met (leave);
5.8.15	NR sidelink U2N Remote UE operation
5.8.15.1	General
This procedure is used by a UE supporting NR sidelink U2N Remote UE operationconfigured by upper layers to receive/ transmit NR sidelink discovery message to evaluate AS layer conditions.
5.8.15.2	NR Sidelink U2N Remote UE threshold conditions
A UE capable of NR sidelink U2N Remote UE operation shall:
1>	if the threshold conditions specified in this clause were not met:
[bookmark: _Hlk101560100]2>	if threshHighRemote is not configured; or the RSRP measurement of the PCell, or the cell on which the UE camps, is below threshHighRemote by hystMaxRemote if configured, or
2> if the UE has no suitable cell:
3>	consider the threshold conditions to be met (entry);
1>	else:
2>	if the RSRP measurement of the PCell, or the cell on which the UE camps, is above threshHighRemote if configured:
3>	consider the threshold conditions not to be met (leave);






