

[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #120	R2-2211750
Toulouse, France, 14 – 18 Nov 2022	

Agenda item:	6.7.2
Source:	Huawei, HiSilicon
Title:	Remaining CP corrections for SL relay
[bookmark: _Hlk506366071]Document for:	Discussion 
1. Introduction
In last RAN2 meeting, several RRC corrections have been discussed without clear conclusion. In this contributions, we try to further evaluate the potential spec impact and propose reasonable resolution with minimum spec change. 
2. Discussion
2.1 Applying Uu conditions for being a U2N Remote UE
In RAN2 #119bis meeting, the following agreements were achieved.
Agreements:
[10/13]Proposal 1.1 (modified): RAN2 confirm that the UE is not allowed to be acting as a remote UE (i.e. perform relaying operation) if not met the Uu threshold condition configured by NWs (even by discovery Model A). This does not imply that monitoring is forbidden. Can discuss the need of RRC change in next meeting.
[8/11]Proposal 1.2: The intention of the change #4 in R2-2210625 (to TS 38.304) is agreeable. And can consider with the discussion on RRC change jointly in next meeting.
The background is the Uu threshold was agreed for Rel-17 U2N relay operation, which can be configured by network for the UEs to determine whether it is allowed to become a Relay UE/Remote UE. In the existing RRC specification, the UE behavior of checking the threshold is specified in 5.8.14.2 NR sidelink U2N Relay UE threshold conditions, and in 5.8.15.2 NR Sidelink U2N Remote UE threshold conditions. Clause 5.8.14.2 / 5.8.15.2 are referred to in 5.8.13.3 for discovery transmission, in 5.8.3.2 for SUI initiation for discovery transmission/reception and relay related communication transmission/reception, but not for discovery monitoring. 
In RAN2#118e meeting, a companies proposed to impose the Uu threshold conditions for discovery monitoring, because in Model A the relay UE transmits discovery announcement message, while remote UE only needs monitor the discovery message before select a relay UE for U2N operation. However, during the offline discussion #621, majority think the Uu threshold should not control UE behaviors of signal monitoring, thus the proposed change was not agreed. 
Observation 1: According to the discussion in RAN2 #118, majority prefer not to have restriction on Rx UE behavior.
In RAN2 #119bis meeting, companies proposed to remove the Uu threshold condition from SUI initiation of discovery reception and discovery monitor description in TS 38.304. However, the proposed changes may imply the Remote UE can rely on Model A to select Relay UE and perform U2N reply operation without considering Uu threshold configured by network. Companies basically agreed that the UE should follow network configuration on Uu threshold, but did not achieve consensus on whether/how to update the spec to clarify this aspect in the procedures of discovery monitoring, SUI initiation as well as relay related communication like in LTE RRC spec. 
Assuming a UE tends to select a U2N Relay UE based on Model A, the whole procedure could be:
· In case of OoC, the Remote UE performs discovery and unicast establishment using the configuration and resource in pre-config. No restriction is needed.
· In case of IC, the UE may perform discovery and communication for U2N relay operation using resource pools configured in SIB12 or using dedicated configuration requested via SUI in different situation as shown in the following table.
Table 1: Discovery/relay (re)selection and relay communication procedures performed by Remote UE in Model A
	
	SIB12
	Remote UE’s RRC state
	SUI is initiated or not
	Transmission/reception of discovery/communication

	
	
	Idle/inactive
	connected
	
	

	Discovery
	Disc Rx pool is available in SIB12
	can stay original RRC state (e.g. idle/inactive) 
	No SUI
	Discovery monitoring using resource pools configured in SIB12

	
	Disc Rx pool is not available in SIB12
	Enter RRC connected state
	Stay connected state
	Send SUI to request Rx pool for discovery reception
	Discovery monitoring using resource pools configured in RRCReconfiguration

	Relay (re)selection
	A UE can perform NR sidelink discovery procedure as specified in clause 5.8.13 in order to search for candidate NR sidelink U2N Relay UEs, if the UE has no serving cell or the Uu RSRP is below threshHighRemote within sl-remoteUE-Config for L2 and L3 U2N Remote UE in RRC_IDLE or RRC_INACTIVE or for L3 U2N Remote UE in RRC_CONNECTED

	Relay communication
	Comm Tx/Rx resource pool are available in SIB12
	can stay original RRC state (e.g. idle/inactive)
	No SUI
	SL communication  transmission/ reception using resource pools configured in SIB12

	
	Comm Tx/Rx resource pool are  not available in SIB12
	Enter RRC connected state
	Stay connected state
	Send SUI to request Tx/Rx pool for relay related communication
	SL communication  transmission/ reception using resource pools configured in RRCReconfiguration



From the table, we can see in the current NR RRC spec there is a Uu threshold checking in the clause for relay (re)selection, which can ensure the idle/inactive L2/L3 Remote UE and connected L3 Remote UE under control of the Uu threshold condition. Then for connected L2 Remote UE or UEs to be performing D2I path switch to become a L2 Remote UE, the only reason to perform discovery is for connected measurement reporting, and it will report serving cell RSRP/serving Relay RSRP. The network makes decision on the mobility taking into account of the Uu RSRP and SL RSPR. In this sense, we can consider the Uu threshold condition is applied to Remote UEs in all cases of U2N relay operations. 
Observation 2: For L2/L3 U2N Remote UE in IDL/INACITVE state as well as the L3 U2N Remote UE in CONNECTED state, the UE needs to check Uu threshold condition before relay (re)selection. For L2 U2N Remote UE in CONNECTED state, the mobility management is under network control.
Proposal 1: Considering a UE is required to meet the Uu threshold to perform relay (re)selection following existing RRC spec, there is no need to impose Uu threshold condition on Remote UE’s discovery monitoring and corresponding SUI request.
Proposal 1a: RAN2 agree the following spec changes:
· In 5.8.3.2 in TS38.331, remove the relay/remote UE AS-layer condition for relay discovery reception, to align with 5.8.13.2 (R2-2209377, OPPO)
· In clause 8.1 in TS38.304 "or receive" is remove from the sentence "The U2N Remote UE, the U2N Relay UE, or both may transmit or receive NR sidelink relay discovery (i.e., as specified in TS 23.304 [22]) if it fulfills the condition(s) defined in TS 38.331 [3].".( R2-2210625, Nokia)
2.2 Uu configuration handling during full configuration
In legacy Uu network, the full configuration can be used during handover, RRC resume, RRC reestablishment if the target network to which the UE handover/resume/reestablish cannot comprehend the source configuration. During the full configuration, the UE will release the dedicated configuration, apply the default L1 configuration and MAC Cell Group configuration, as well as apply default value of the rlf timers and constants for handover and. In relay network, the full configuration is still useful for handover/RRC resume and reestablishment. But when the target is a L2 U2N Relay UE but not a Uu cell, the legacy L1/MAC default configuration is not applicable, and only timer T311 is to be applied for path switch. Therefore the spec needs some adjustment in 5.3.5.11.
Proposal 2: Clarify in 5.3.5.11 that when the target is a L2 U2N Relay UE, the Remote UE does not apply Uu L1/MAC configuration and only apply T311 for path switch.
2.3 Correction on relay (re)selection
In clause 5.8.15.3, the structure of relay (re)selection procedure is that:
1> when the Uu RSRP is blow the Uu threshold;
2> when one of the relay (re)selection triggers is met;
3> perform relay discovery procedure to search for candidate relay UEs;
4> evaluate the RSRP of the detected Relay UE;
4> consider a candidate Relay UE … has met the AS criteria;
4> consider one of the available suitable Relay UE can be selected;
NOTE: the candidate Relay UE meeting both of AS criteria and upper layer criteria can be considered as suitable.
3> if no UE meets AS criteria;
4> consider no relay to be selected.
R2-2209894 proposed to correct the last 3> branch, because when determine no relay to be selected, upper layer criteria should be considered as well. We agree with the intention and propose a similar change in annex.
Proposal 3: Clarify in clause 5.8.15.3 if detect suitable relay UE consider one suitable relay can be selected, otherwise consider no relay can be selected (not only based on AS criteria).
3. Conclusion
Regarding the RRC corrections postponed in the last meeting, the following observation and proposals are given:
Observation 1: According to the discussion in RAN2 #118, majority prefer not to have restriction on Rx UE behavior.
Observation 2: For L2/L3 U2N Remote UE in IDL/INACITVE state as well as the L3 U2N Remote UE in CONNECTED state, the UE needs to check Uu threshold condition before relay (re)selection. For L2 U2N Remote UE in CONNECTED state, the mobility management is under network control.
Proposal 1: Considering a UE is required to meet the Uu threshold to perform relay (re)selection following existing RRC spec, there is no need to impose Uu threshold condition on Remote UE’s discovery monitoring and corresponding SUI request.
Proposal 1a: RAN2 agree the following changes:
· In 5.8.3.2 in TS 38.331, remove the relay/remote UE AS-layer condition for relay discovery reception, to align with 5.8.13.2 (R2-2209377, OPPO)
· In clause 8.1 in TS 38.304, "or receive" is remove from the sentence "The U2N Remote UE, the U2N Relay UE, or both may transmit or receive NR sidelink relay discovery (i.e., as specified in TS 23.304 [22]) if it fulfills the condition(s) defined in TS 38.331 [3].".( R2-2210625, Nokia)
Proposal 2: Clarify in 5.3.5.11 that when the target is a L2 U2N Relay UE, the Remote UE does not apply Uu L1/MAC configuration and only apply T311 for path switch.
Proposal 3: Clarify in clause 5.8.15.3 if detect suitable relay UE consider one suitable relay can be selected, otherwise consider no relay can be selected (not only based on AS criteria).
4. Reference 
[1] R2-2208828, Report of [AT119-e][414][Relay] Rel-17 relay RRC (Huawei)
5. Annex
Change for proposal #2
[bookmark: _Toc60776787][bookmark: _Toc115428497]5.3.5.11	Full configuration
The UE shall:
1>	release/ clear all current dedicated radio configurations except for the following:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
-	the SRB1/SRB2 configurations and DRB/multicast MRB configurations as configured by radioBearerConfig or radioBearerConfig2.
NOTE 1:	Radio configuration is not just the resource configuration but includes other configurations like MeasConfig. Radio configuration also includes the RLC bearer configurations as configured by RLC-BearerConfig, PC5 Relay RLC channel as configured by SL-RLC-ChannelConfig, and Uu Relay RLC channel as configured by Uu-RelayRLC-ChannelConfig. In case NR-DC or NE-DC is configured, this also includes the entire NR or E-UTRA SCG configuration which are released according to the MR-DC release procedure as specified in 5.3.5.10.
NOTE 1a:	For NR sidelink communication/discovery, the radio configuration includes the sidelink RRC configuration received from the network, but does not include the sidelink RRC reconfiguration and sidelink UE capability received from other UEs via PC5-RRC. In addition, the UE considers the new NR sidelink configurations as full configuration, in case of state transition and change of system information used for NR sidelink communication/discovery.
NOTE 1b:	To establish the RLC bearer of SRB(s) after release due to fullConfig, the network can include the srb-Identity within srb-ToAddModList (i.e. the UE applies RLC default configuration) and/or provide rlc-BearerToAddModList of concerned SRB(s) explicitly.
-	the logged measurement configuration;
1>	if the spCellConfig in the masterCellGroup includes the reconfigurationWithSync:
2>	release/ clear all current common radio configurations;
2>	if sl-PathSwitchConfig was included in reconfigurationWithSync:
3>	use the default values specified in 9.2.3 for timer T311;
2>	else:
3>	use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311;
1>	else (full configuration after re-establishment or during RRC resume):
2>	if the UE is acting as L2 U2N Remote UE:
3>	use value for timer T311, as included in ue-TimersAndConstants received in SIB1;
2>	else:
3>	use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SIB1;
1>	if no measConfigAppLayerId is included:
2>	inform upper layers about the release of all application layer measurement configurations;
2>	discard any received application layer measurement report from upper layers;
2>	consider itself not to be configured to send application layer measurement report.
[bookmark: _GoBack]1>	if the UE is not acting as L2 U2N Remote UE after reconfiguration with sync or during re-establishment or RRC resume:
21>	apply the default L1 parameter values as specified in corresponding physical layer specifications except for the following:
-	parameters for which values are provided in SIB1;
12>	apply the default MAC Cell Group configuration as specified in 9.2.22;
1>	for each srb-Identity value included in the srb-ToAddModList (SRB reconfiguration):
2>	establish an RLC entity for the corresponding SRB;
2>	apply the default SRB configuration defined in 9.2.1 for the corresponding SRB;
NOTE 2:	This is to get the SRBs (SRB1 and SRB2 for reconfiguration with sync and SRB2 for resume and reconfiguration after re-establishment) to a known state from which the reconfiguration message can do further configuration.
1>	for each pdu-Session that is part of the current UE configuration:
2>	release the SDAP entity (clause 5.1.2 in TS 37.324 [24]);
2>	release each DRB associated to the pdu-Session as specified in 5.3.5.6.4;
NOTE 3:	This will retain the pdu-Session but remove the DRBs including drb-identity of these bearers from the current UE configuration. Setup of the DRBs within the AS is described in clause 5.3.5.6.5 using the new configuration. The pdu-Session acts as the anchor for associating the released and re-setup DRB. In the AS the DRB re-setup is equivalent with a new DRB setup (including new PDCP and logical channel configurations).
1>	for each mbs-SessionId that is part of the current UE configuration:
2>	release the SDAP entity (clause 5.1.2 in TS 37.324 [24]);
2>	release each multicast MRB associated to the mbs-SessionId as specified in 5.3.5.6.6;
NOTE 4:	This will retain the mbs-SessionId but remove the multicast MRBs including mrb-identity of these bearers from the current UE configuration. Setup of the multicast MRBs within the AS is described in clause 5.3.5.6.7 using the new configuration. The mbs-SessionId acts as the anchor for associating the released and re-setup multicast MRB. In the AS the multicast MRB re-setup is equivalent with a new multicast MRB setup (including new PDCP and logical channel configurations).
1>	for each pdu-Session that is part of the current UE configuration but not added with same pdu-Session in the drb-ToAddModList:
2>	if the procedure was triggered due to reconfiguration with sync:
3>	indicate the release of the user plane resources for the pdu-Session to upper layers after successful reconfiguration with sync;
2>	else:
3>	indicate the release of the user plane resources for the pdu-Session to upper layers immediately;
1>	for each mbs-SessionId that is part of the current UE configuration but not added with the same mbs-SessionId in the mrb-ToAddModList:
2>	if the procedure was triggered due to reconfiguration with sync:
3>	indicate the release of the user plane resources for the mbs-SessionId to upper layers after successful reconfiguration with sync;
2>	else:
3>	indicate the release of the user plane resources for the mbs-SessionId to upper layers immediately.
 
Change for proposal #3
5.8.15.3	Selection and reselection of NR sidelink U2N Relay UE
A UE capable of NR sidelink U2N Remote UE operation that is configured by upper layers to search for a NR sidelink U2N Relay UE shall:
1>	if the UE has no serving cell; or
1>	if the RSRP measurement of the cell on which the UE camps (for L2 and L3 U2N Remote UE in RRC_IDLE or RRC_INACTIVE)/ the PCell (for L3 U2N Remote UE in RRC_CONNECTED) is below threshHighRemote within sl-remoteUE-Config:
2>	if the UE does not have a selected NR sidelink U2N Relay UE; or
2>	if the UE has a selected NR sidelink U2N Relay UE, and SL-RSRP of the currently selected NR sidelink U2N Relay UE is available and is below sl-RSRP-Thresh; or
2>	if the UE has a selected NR sidelink U2N Relay UE, and SL-RSRP of the currently selected NR sidelink U2N Relay UE is not available, and SD-RSRP of the currently selected U2N Relay UE is below sl-RSRP-Thresh; or
NOTE 1:	U2N Remote UE uses SL-RSRP measurements for relay reselection trigger evaluation when there is data transmission from U2N Relay UE to U2N Remote UE, and it is left to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission from U2N Relay UE to U2N Remote UE. If SD-RSRP is used, the discovery procedure will be performed between the U2N Remote UE and the selected U2N Relay UE.
2>	if the UE has a selected NR sidelink U2N Relay UE, and upper layers indicate not to use the currently selected NR sidelink U2N Relay UE; or
2>	if the UE has a selected NR sidelink U2N Relay UE, and upper layers request the release of the PC5-RRC connection or when AS layer releases the PC5-RRC connection with the currently selected U2N Relay UE as specified in clause 5.8.9.5; or
2>	if the UE has a selected NR sidelink U2N Relay UE, and sidelink radio link failure is detected on the PC5-RRC connection with the current U2N Relay UE as specified in clause 5.8.9.3:
3>	perform NR sidelink discovery procedure as specified in clause 5.8.13 in order to search for candidate NR sidelink U2N Relay UEs;
4>	when evaluating the one or more detected NR sidelink U2N Relay UEs, apply layer 3 filtering as specified in 5.5.3.2 across measurements that concern the same U2N Relay UE ID and using the sl-FilterCoefficientRSRP in SystemInformationBlockType12 (if in RRC_IDLE/INACTIVE), the sl-FilterCoefficientRSRP in sl-ConfigDedicatedNR (if in RRC_CONNECTED) or the preconfigured sl-FilterCoefficientRSRP as defined in 9.3 (out of coverage), before using the SD-RSRP measurement results;
4>	consider a candidate NR sidelink U2N Relay UE for which SD-RSRP exceeds sl-RSRP-Thresh by sl-HystMin has met the AS criteria;
3>	if detect any suitable NR sidelink U2N relay UE(s):
4>	consider one of the available suitable NR sidelink U2N relay UE(s) can be selected;
NOTE 2:	A candidate NR sidelink U2N Relay UE which meets all AS layer criteria defined in 5.8.15.3 and higher layer criteria defined in TS 23.304 [65] can be regarded as suitable NR sidelink U2N Relay UE by the NR sidelink U2N Remote UE. If multiple suitable NR sidelink U2N Relay UEs are available, it is up to Remote UE implementation to choose one NR sidelink U2N Relay UE. The details of the interaction with upper layers are up to UE implementation.
NOTE 3:	For L2 U2N Remote UEs in RRC_IDLE/INACTIVE and L3 U2N Remote UEs, the cell (re)selection procedure and relay (re)selection procedure run independently. If both suitable cells and suitable NR sidelink U2N Relay UEs are available, it is up to NR sidelink U2N Remote UE implementation to select either a cell or a NR sidelink U2N Relay UE. Furthermore, L3 U2N Remote UE's selection on both cell and NR sidelink U2N Relay UE is also based on UE implementation.
3>	elseif the UE did not detect any candidate NR sidelink U2N Relay UE for which SD-RSRP exceeds sl-RSRP-Thresh by sl-HystMin:
4>	consider no NR sidelink U2N Relay UE to be selected.
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