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1	Introduction
This paper presents the background and the solution proposals for RIL N121 (Using of configuration from SIB12 in RRC_CONNECTED) and RIL N122 (PC5-RRC support and SRB1 configuration).
2	Discussion 
2.1	RIL N121: Using of configuration from SIB12 in RRC_CONNECTED
When an L2 U2U Remote UE or an L2 U2U Relay UE is in RRC_IDLE or in RRC_INACTIVE or out of coverage then it has no other option than to use SL configuration received in SIB12 or in SidelinkPreconfigNR. When an L2 U2U Remote UE or an L2 U2U Relay UE is in RRC_CONNECTED then it may receive the SL configuration via dedicated signalling in RRCReconfiguration from the gNB. It may happen that the UE has not received the sl-ConfigDedicatedNR from the gNB. In that case the UE continues using the SL configuration received in SIB12 as it is clarified in clause 16.9.4.2 of TS 38.300:
NG-RAN provides RRCReconfiguration to the UE in order to provide the UE with dedicated sidelink configuration. The RRCReconfiguration may include SL DRB configuration(s) for NR sidelink communication as well as mode 1 resource configuration and/or mode 2 resource configuration. If UE has received SL DRB configuration via system information, UE should continue using the configuration to perform sidelink data transmissions and receptions until a new configuration is received via the RRCReconfiguration.
Observation 1.1: An L2 U2U Remote UE or an L2 U2U Relay UE in RRC_CONNECTED uses the SL configuration received in SIB12 if no SL configuration is received via dedicated signalling.
After the latest update of 38.331 in some cases the use of SL configuration received in SIB12 is limited to the case when the L2 U2U Remote UE or the L2 U2U Relay UE is in RRC_IDLE or in RRC_INACTIVE even when it is not necessary. An example is the following from clause 5.8.9.1.2:
1>	if the UE is acting as L2 U2U Remote UE (i.e. Tx UE and is in RRC_IDLE or in RRC_INACTIVE or out of coverage), and if the procedure is initiated to add/modify the first hop PC5 Relay RLC channel of an end-to-end sidelink DRB to the connected L2 U2U Relay UE (i.e. Rx UE), based on configuration in SIB12 or SidelinkPreconfigNR; or
1> if the UE is acting as L2 U2U Relay UE (i.e. Tx UE) and is in RRC_IDLE or in RRC_INACTIVE or out of coverage, and if the procedure is initiated to add/modify the second hop PC5 Relay RLC channel to the connected L2 U2U Remote UE (i.e. Rx UE) based on configuration in SIB12 or SidelinkPreconfigNR:
We think that limitation is not necessary and should be removed from the specification. In the above example of clause 5.8.9.1.2 this limitation can be solved with the following changes
1>	if the UE is acting as L2 U2U Remote UE (i.e. Tx UE and is in RRC_IDLE or in RRC_INACTIVE or out of coverage), and if the procedure is initiated to add/modify the first hop PC5 Relay RLC channel of an end-to-end sidelink DRB to the connected L2 U2U Relay UE (i.e. Rx UE), based on configuration in SIB12 or SidelinkPreconfigNR; or
1>	if the UE is acting as L2 U2U Relay UE (i.e. Tx UE) and is in RRC_IDLE or in RRC_INACTIVE or out of coverage, and if the procedure is initiated to add/modify the second hop PC5 Relay RLC channel to the connected L2 U2U Remote UE (i.e. Rx UE) based on configuration in SIB12 or SidelinkPreconfigNR:
2>	if a PC5 Relay RLC channel is to be established:
3>	assign a new RLC channel ID and set sl-RLC-ChannelID-PC5 in the SL-RLC-ChannelConfigPC5 to include the new RLC channel ID;
3>	assign a new logical channel identity for the logical channel to be associated with the PC5 Relay RLC channel and set sl-MAC-LogicalChannelConfigPC5 in the SL-RLC-ChannelConfigPC5 to include the new logical channel identity;
2>	if the UE is in RRC_IDLE or in RRC_INACTIVE:
3>	set the SL-RLC-ChannelConfigPC5 included in the sl-RLC-ChannelToAddModListPC5 according to the SL-RLC-BearerConfig derived based on the per-hop QoS of the end-to-end SLRB according to SIB12;
2>	else if the UE is out of coverage:
3>	set the SL-RLC-ChannelConfigPC5 included in the sl-RLC-ChannelToAddModListPC5 according to the SL-RLC-BearerConfig derived based on the per-hop QoS of the SLRB according to SidelinkPreconfigNR;
2>	else (the UE is not out of coverage):
3>	set the SL-RLC-ChannelConfigPC5 included in the sl-RLC-ChannelToAddModListPC5 according to the SL-RLC-BearerConfig derived based on the per-hop QoS of the end-to-end SLRB according to SIB12;
This type of changes would be required in several places in the specification. Nokia is ready to provide the TP if the proposal below is agreed.
Proposal 1.1: RAN2 to agree that the limitation that an L2 U2U Remote UE or an L2 U2U Relay UE that is not in RRC_CONNECTED can use SL configuration received in SIB12 is not needed and should be removed from the specification.

2.2	RIL N122: PC5-RRC support and SRB1 configuration
In RAN2#125, RAN2 agreed on 1-bit indication indicating support of PC5-RRC trigger at the remote/relay UE, with which the gNB would be able to decide the type of SRB1 or the target relay UE. For instance, if one of remote or relay UE doesn’t support PC5-RRC trigger, the gNB should configure split SRB1 with duplication. However, it doesn’t necessarily mean that the split SRB1 with duplication is configured only when PC5-RRC trigger is not supported at one of the remote or relay UE. It is still possible to configure split SRB1 with duplication for reliable transmission of SRB1 even when PC5-RRC trigger is supported by remote and relay UEs.
Observation 2.1: Even when both remote and relay UEs support PC5-RRC trigger, it should be up to the gNB decision to configure split SRB1 with duplication for reliable transmission of the SRB1.
One important function supported by split SRB1 without duplication is fast recovery, specified in clause 5.7.3b.4 of TS 38.331. 
	1>	if SRB1 is configured as split SRB and pdcp-Duplication is not configured:
2>	if the primaryPath for the PDCP entity of SRB1 refers to the direct path when MP is configured:
3>	set the primaryPath to refer to the indirect path;
2>	else if the primaryPath for the PDCP entity of SRB1 refers to the MCG:
3>	set the primaryPath to refer to the SCG.



However, the remote UE, which supports PC5-RRC trigger, won’t be able to benefit from fast recovery unless the target relay UEs also supports PC5-RRC trigger since the gNB should not configure the 'split SRB1 without duplication' in this case. Note that, in the current specification, the remote UE shall send the RemoteUEInformationSidelink message including connectionForMP to the relay UE based on the SRB1 configuration, i.e., the gNB should ensure to configure split SRB1 with duplication if one of remote or relay UE doesn’t support PC5-RRC trigger. 
	The L2 U2N Remote UE in RRC_CONNECTED shall:
1>	if the UE is configured with sl-IndirectPathAddChange set to setup, and not configured with split SRB1 with duplication:
2>	include connectionForMP;
2>	submit the RemoteUEInformationSidelink message to lower layers for transmission;



Observation 2.2: If one of the remote or relay UE does not support PC5-RRC trigger, the remote UE cannot benefit from the fast recovery because the gNB is forced not to configure the 'split SRB1 without duplication' in this case.
In the current specification, similarly, the direct SRB1 should not be configured if one of the remote or relay UE does not support PC5-RRC trigger. Given that the direct SRB1 is a very basic type of SRB1 configuration, it is not reasonable to exclude configuring the direct SRB1 just because the PC5-RRC trigger, which is an optional feature, is not supported at one of remote or relay UE. Due to simplicity, gNB would prefer the direct SRB1 while MP is still considered as beneficial for user plane data transmission. In addition, the direct SRB1 would be just sufficient if the gNB knows that the relay UE is in RRC_CONNECTED. Despite all these advantages and necessities, in any case, the gNB currently should avoid the direct SRB1 if PC5-RRC is not supported at the UE side because, otherwise, the UE, who doesn’t support PC5-RRC trigger, is required to send connectionForMP over the direct SRB1 in the current specification.
Observation 2.3: If one of the remote or relay UE does not support PC5-RRC trigger, the gNB is forced not to configure the direct SRB1. With this restriction, using MP for user data performance improvement while keeping the CP procedure simple has become less likely. 
Observation 2.4: Configuring SRB1 by considering the support of PC5-RRC trigger comes at the cost of giving up many benefits, e.g., fast recovery, simple CP procedure, that can be obtained from the flexible configuration of SRB1.
In our view, it is undesirable implementation restriction which leads to compromising the advantages of MP operation for a small optional feature, and hence any type of SRB1 should be allowed regardless of the support for PC5-RRC trigger. 
Proposal 2.1: Allow configuring split SRB1 without duplication and direct SRB1 even when one of the remote or relay UE does not support PC5-RRC trigger. 
One possible way is to introduce an explicit indication whether the PC5-RRC trigger, i.e., connectionForMP, is sent over the indirect path or not instead of relying on SRB1 configuration. For instance, the change in TS 38.331 will look like (option 1):
	The L2 U2N Remote UE in RRC_CONNECTED shall:
1>	if the UE is configured with sl-IndirectPathAddChange set to setup, and not configured with split SRB1 with duplicationPC5RRCTrigger is set to true:
2>	include connectionForMP;
2>	submit the RemoteUEInformationSidelink message to lower layers for transmission;



If PC5RRCTrigger is set to true with either split SRB1 without duplication or direct SRB1, the remote UE behavior would remain the same as what RAN2 has agreed, i.e., include connectionForMP. 
Additionally, if PC5RRCTrigger is set to false with either split SRB1 without duplication or direct SRB1, the remote UE does not send the connectionForMP over the indirect path. It is of course the gNB’s responsibility to set PC5RRCTrigger to false only when the gNB knows that the relay UE is in RRC_CONNECTED since the remote UE sends neither the RRCReconfigurationComplete nor the connectionForMP to the relay UE. This shouldn’t be a problem given that the gNB can infer that the relay UE is in RRC_CONNECTED based on the L2 ID of the relay UE received from the remote UE.
Alternatively (option 2), we can consider allowing direct SRB1 in addition to the split SRB1 with duplication when PC5-RRC is not supported. This can be based on the gNB knowledge of the relay UE’s RRC state, meaning that the gNB configures the direct SRB1 if the gNB knows that the relay UE is in RRC_CONNECTED and PC5-RRC is not supported by one of the remote or relay UE. The only necessary change to the current specification is to let the remote UE not send connectionForMP if direct SRB1 is configured. The rest remains the same – if the gNB does not know the relay UE’s RRC state and PC5-RRC is not supported, the gNB configures split SRB1 with duplication, and the remote UE sends RRCReconfigurationComplete additionally via the indirect path. If the gNB does not know the relay UE’s RRC state and PC5-RRC is supported, the gNB configures split SRB1 without duplication, in which case the remote UE sends connectionForMP to the relay UE.
This wouldn’t be the best solution from our view because it still does not support fast recovery when PC5-RRC is not supported, however it would at least be a starting point. 
	The L2 U2N Remote UE in RRC_CONNECTED shall:
1>	if the UE is configured with sl-IndirectPathAddChange set to setup, and not configured with split SRB1 is configured withwithout duplication:
2>	include connectionForMP;
2>	submit the RemoteUEInformationSidelink message to lower layers for transmission;



Proposal 2.2: Introducing an indication indicating whether the remote UE sends RemoteUEInformationSidelink including connectionForMP or not (option 1). Alternatively, RAN2 considers allowing at least the direct SRB1 based on gNB implementation even when PC5-RRC trigger is not supported by one of remote or relay UE (option 2). 


3	Conclusion
 [N121] and [N122] are discussed and the following observations and proposals have made:
On N121: Use of configuration from SIB12 in RRC_CONNECTED, 
Observation 1.1: An L2 U2U Remote UE or an L2 U2U Relay UE in RRC_CONNECTED uses the SL configuration received in SIB12 if no SL configuration is received via dedicated signalling.
Proposal 1.1: RAN2 to agree that the limitation that an L2 U2U Remote UE or an L2 U2U Relay UE that is not in RRC_CONNECTED can use SL configuration received in SIB12 is not needed and should be removed from the specification.

On N122: PC5-RRC and SRB1 configuration,
Observation 2.1: Even when both remote and relay UEs support PC5-RRC trigger, it should be up to the gNB decision to configure split SRB1 with duplication for reliable transmission of the SRB1.
Observation 2.2: If one of the remote or relay UE does not support PC5-RRC trigger, the remote UE cannot benefit from the fast recovery because the gNB is forced not to configure the 'split SRB1 without duplication' in this case.
Observation 2.3: If one of the remote or relay UE does not support PC5-RRC trigger, the gNB is forced not to configure the direct SRB1. With this restriction, using MP for user data performance improvement while keeping the CP procedure simple has become less likely. 
Observation 2.4: Configuring SRB1 by considering the support of PC5-RRC trigger comes at the cost of giving up many benefits, e.g., fast recovery, simple CP procedure, that can be obtained from the flexible configuration of SRB1.
Proposal 2.1: Allow configuring split SRB1 without duplication and direct SRB1 even when one of the remote or relay UE does not support PC5-RRC trigger. 
Proposal 2.2: Introducing an indication indicating whether the remote UE sends RemoteUEInformationSidelink including connectionForMP or not (option 1). Alternatively, RAN2 considers allowing at least the direct SRB1 based on gNB implementation even when PC5-RRC trigger is not supported by one of remote or relay UE (option 2). 

