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Introduction
During RAN2#113bis-e meeting, the control plane procedures for U2N were discussed and lot of agreements have been reached on access control, connection management, system information acquisition and paging. In this contribution, we will focus on the FFS issues and present our solutions. 
Discussion
Access control 

During RAN2#113bis-e meeting, the following working assumption was agreed. As we can see, remote UE can reuse legacy access control and no need to enhance the access control procedure of Remote UE.  It is FFS whether the relay UE performs UAC for itself. 

WA: Proposal 15: [23/23] [Easy] Remote UE can reuse legacy access control and no need to enhance the access control procedure of Remote UE.  FFS whether the relay UE performs UAC for itself.
As we know, the unified access control framework is applicable to UEs in RRC Idle, RRC Inactive, and RRC Connected at the time of initiating a new access attempt (e.g. new session request). Each access attempt is categorized into one or more of the Access Identities and one of the Access Categories in NAS. Then NAS provide the applicable access identities and the access category to the AS layer for the purpose of access control checking. On the other hand, the gNB shall be able to broadcast barring control information (i.e. a list of barring parameters associated with an Access Identity and an Access Category). Based on the barring parameters receive from gNB, the UE determine whether or not a particular new access attempt is allowed. It should be noted that the UAC control for IAB node has been discussed in IAB WI. It’s agreed in RAN2#109 meeting that IAB-MT is not under UAC control since IAB node is mainly used for relaying backhaul traffic. 
With regard to the UE-to-Network relay, upon receiving the first RRC message from the remote UE, if the relay UE had not started in RRC_CONNECTED, relay UE need to do its own RRC connection establishment/resume. During the email discussion in RAN2#113bis-e meeting, some companies think that the relay UE should be under UAC control when relay UE intends to access network only for the purpose of relaying. In this case, new AC and corresponding barring factors should be defined to support the relay UE’s access control. Alternatively, some companies suggest to reuse the  existing AC8 for the UAC of remote UE. 

Suppose that both remote UE and relay UE perform UAC, it may happen that the remote UE is not barred while the connected relay UE is barred. In this case, the first RRC message from remote UE may be buffered at the relay UE. As we know, if the access attempt is barred for relay UE, T390 timer ( (0.7+ 0.6 * rand) * uac-BarringTime) shall be started. The relay UE shall not attempt to access until the T390 time expires. On the other hand, when remote UE transmit the RRCSetupRequest/RRCResumeRequest message, it shall start the T300/T319 timer respectively. When the  T300/T319 timer expires, the remote UE shall inform upper layers about the failure to establish the RRC connection. As we can see from the following table, the uac-barring-timer is much longer than the T300/T319 timer. It is very likely that the T300/T319 timer expires before the UAC barring timer of relay UE. In this case, it does not make sense to deliver the buffered RRCSetupRequest/RRCResumeRequest message to gNB when the barring of relay UE is alleviated. 
	From TS 38.331
t300                ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000},
t319                ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000},

uac-BarringTime                     ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


On the other hand, some companies think it is not necessary for relay UE to perform UAC. Since the relay UE access the network just for relaying purpose, relay UE does not have its own traffic and it is not necessary to establish the PDU session for relay UE. According to TS23.304, SA2 has agreed that if the CM-IDLE relay UE receive a connection request from remote UE for relaying, relay UE shall trigger service request procedure to enter CM_CONNECTED state without establish PDU session before relaying the remote UE’s traffic. Since the remote UE should anyway be under UAC control for its access attempt,  it is not necessary for relay UE to perform UAC one more time. 
Based on the above analysis, it is suggested that the relay UE is not under UAC control when relay UE access the network just for relaying purpose. As a matter of fact, no UAC control means the access attempt of relay UE for relaying purpose is always allowed, which essentially achieve the prioritization of relay UE’s access attemp over remote UE. 

Observation 1: Suppose that both the remote UE and relay UE perform UAC, it may happen that the remote UE is not barred while the associated relay UE is barred. In this case, remote UE may fail to establish the RRC connection due to the barring of relay UE. 
Proposal 1: It is suggested that the relay UE is not under UAC control when relay UE access the network just for relaying purpose. 

Connection management
Establishment/resume cause
During RRC establishment procedure, UE need to indicate the establishment cause value for gNB to decide whether to accept or reject the request. Generally speaking, the establishment cause values are pre-defined in 3GPP TS 24.501 and the RRC establishment cause used by the UE shall be selected according to one or more access identities and the determined access category. NAS can provide the establishment cause value to AS layer together with the applicable access identities and the access category. It should be noted that although the IAB-node skips the access control checks, IAB-node still need to determines an access category and one or more access identities for each access attempt in order to derive an RRC establishment cause. 
Similar to the RRC establishment, most of the RRC resume cause are set in accordance with the information received from upper layers except the rna-Update for RRCResume. Since the RNA update is pure AS layer operation, the resume cause of RNA update is derived by AS layer. 
With regard to UE-to-Network relay, upon receiving the first RRC message from the remote UE, if the relay UE had not started in RRC_CONNECTED, relay UE need to do its own connection establishment/resume. At this time, it is questionable how the relay UE indicates the establishment/resume cause to gNB. During the email discussion in RAN2#113bis-e meeting, the following options were discussed. 
Reuse existing establishment/resume cause value from upper layer
As we mentioned before, SA2 has agreed that if the CM-IDLE relay UE receive a connection request from remote UE for relaying, relay UE shall trigger service request procedure to enter CM_CONNECTED state before relaying the remote UE’s traffic. In this case, the upper layer will provide the establishment cause to AS layer based on legacy procedure. 

When it comes to the RRC_INACTIVE and CM_CONNECTED  relay UE,  it is not clear whether upper layer will provide the resume cause to AS layer. As we know, RRC_INACTIVE UE may resume an RRC connection for NR sidelink communication when the SL Tx resource pool is not provided in SIB According to TS 38.331. In this scenario, upper layer initiates an RRC connection resume and AS layer set the resumeCause in accordance with the information received from upper layers. Similarly, for RRC_INATIVE relay UE, the existing resume cause value may be provided from upper layer. 
Reuse the establishment/resume cause value from remote UE
Relay UE may set the establishment/resume cause in AS layer with the same value as remote UE. A we know, the RRCSetuprequest/RRCResumeRequest message is SRB0 message, which is not encrypted. It means that the relay UE is able to detect the establishment/resume cause value from the first RRC message delivered via the PC5 RLC channel with fixed specification. Subsequently, the relay UE may set the establishment/resume cause with the detected value for its own RRC connection request message.  

However, this option may fail when remote UE re-selects the relay UE for Uu recovery. As we know, the cause value in RRCReestablishmentrequest are reconfigurationFailure, handoverFailure and otherFailure. In this case, it does not make sense to set the the establishment/resume cause value as  reconfigurationFailure / handoverFailure/otherFailure. 
Design new establishment/resume cause value for relay UE

In this option, new AS layer establishment/resume cause value may be designed, such as “relay” . No matter the establishment cause of remote UE, the relay UE always set the establishment/resume cause as relay if it initiates the RRC connection establishment/resume only for relaying purpose. Upon receiving the “relay” establishment/resume cause, the gNB may prioritize the relay UE’s connection setup. Similar to the RAN-update, this establishment/resume cause value may be set in AS layer without upper layer involvement. 
In a sum, for RRC_IDLE relay UE, upper layer will trigger the  relay UE to initiate the RRC connection and then trigger the service request procedure. In this case, the existing establishment cause value provided by upper layer can be used for the RRC connection establishment. Although new establishment/resume cause value may help the gNB to prioritize the relay UE’s connection resume, we think that it is not essential to support this prioritization only for RRC resume cases. In other word, it is suggested that the relay UE reuse existing establishment/resume cause provided by upper layer when relay UE initiate the RRC establishment/resume only for the purpose of relaying. The interaction with NAS is left to UE implementation. 
Observation 2: SA2 has agreed that if the CM-IDLE relay UE receive a connection request from remote UE for relaying, relay UE shall trigger service request procedure to enter CM_CONNECTED state before relaying the remote UE’s traffic. In this case, the existing establishment cause value provided by upper layer is used for the RRC connection establishment of RRC_IDLE relay UE.

Observation 3: For RRC_INACTIVE UE, the RRC connection can be resumed for NR sidelink communication when the SL Tx resource pool is not provided in SIB. In this scenario, upper layers initiate an RRC connection resume and AS layer set the resume cause provided from upper layers.

Proposal 2: Relay UE reuse existing establishment/resume cause provided by upper layer when relay UE initiate the RRC establishment/resume only for the purpose of relaying. The interaction with NAS can be left to UE implementation. 
PC5/Uu RLC channel configuration
According to [3], the specified configuration is used for the PC5 RLC channel for the delivery of remote UE’s SRB0 RRC message. Default configuration is used for the PC5 RLC channel for the delivery of remote UE’s SRB1 RRC message such as RRCResume and RRCRestablishment. With regard to the PC5/Uu RLC channel for the delivery of SRB1 (messages other than RRCResume and RRCRestablishment), SRB2 and DRB packet,  network configuration via dedicated signalling shall be used. However, it is FFS for the Uu RLC channel configuration for the delivery of  remote UE’s SRB0 and SRB1 (RRCResume and RRCRestablishment) RRC message. 
In this section, we will discuss how to configure the Uu RLC channel for the delivery of  remote UE’s SRB0 and SRB1 (RRCResume and RRCRestablishment) message. In our opinion, gNB may provide the Uu RLC channel configuration for the delivery of remote UE’s SRB0 and SRB1(RRCResume and RRCRestablishment) message to relay UE via dedicated signalling. Actually, after establishing the PC5 link with the remote UE, the relay UE may indicate to the gNB that it is a relay UE via SidelinkUEInformation and intends to perform U2N relay communication if relay UE has not done so before. Meanwhile, the destination L2 ID of remote UE can be delivered to gNB via the SidelinkUEInformation message. When gNB receives the relay indication from relay UE, it may start to configure the relay UE with Uu RLC channel for subsequent remote UE’s SRB0 RRC message forwarding. Similarly, the Uu RLC channel for the delivery of remote UE’s SRB1 RRC message such as RRCResume and RRCReestablishment message can also be configured by network via dedicated signalling. It should be noted that the Uu RLC channel for the delivery of SRB0 message and SRB1 message such as RRCResume and RRCReestablishment message and even other SRB1 message can be mapped to the same or different Uu RLC channel. It can be up to gNB’s implementation. 
Proposal 3: The Uu RLC bearer configuration for remote UE’s SRB0 and SRB1 (i.e. RRCResume and RRCRestablishment) message transmission can be provided by network via dedicated signalling. 

Connection establishment procedure
Figure 1 shows an example connection establishment procedure of remote UE which has no connection with both relay UE and network yet. As we can see, remote UE firstly initiate the relay discovery and selection procedure (Step 1). Then remote UE may establish the PC5 link with relay UE (Step 2). After receiving the Direct link establishment request from the remote UE, the relay UE may indicate to the gNB that it is a relay UE and intends to perform U2N relay communication if relay UE has not done so before. Correspondingly, the gNB may provide sidelink transmission resources to relay UE for U2N relay operation. Once relay UE obtains the sidelink resource for U2N relay communication, relay UE may transmit the Direct link establishment accept message to remote UE.

According to the RAN2#113bis-3 meeting, the fixed configuration of PC5 RLC channel can be used to deliver the SRB0 message. On the other hand, when gNB receives the relay indication from relay UE, it may configure the relay UE with Uu RLC channel for subsequent remote UE’s RRC message forwarding. As shown in Step 3b, the Uu RLC bearer configuration for CP can be delivered to relay UE together with SL resources configuration.  
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Figure 1 Connection setup procedure for remote UE
After the PC5 link establishment, remote UE may use the specified configured PC5 RLC channel and network configured Uu RLC channel to deliver the RRC setup request message toward gNB and complete the RRC connection setup procedure, as shown in Step 4. For the relaying of Uu SRB1/SRB2 message of remote UE, network configuration via dedicated signalling shall be used to configure to PC5/Uu RLC channels. Whether the same or different Uu RLC bearer is used can be up to gNB’s bearer mapping configuration. 

Once remote UE completes the RRC connection setup procedure with gNB via relaying, remote UE may initiate the user plane traffic transmission with network. Upon receiving the PDU session setup/modification request of remote UE from NGC (Step 5 in Figure 1), the gNB may initiate the remote UE’s Uu DRB configuration as well as the PC5/Uu RLC channel configuration for relaying remote UE’s UP traffic (Step 6 in Figure 1). For example, the gNB may perform the SDAP/PDCP configuration for remote UE’s DRB. Meanwhile, the gNB performs the RLC/logical channel configuration of Uu and PC5 RLC channel for relay and remote UE. Furthermore, gNB configures the relay UE and remote UE with the bearer mapping rule between remote UE’s DRB and PC5/Uu RLC bearer, and or between PC5 RLC bearer and Uu RLC bearer. 

It should be noted that majority companies support the N:1 bearer mapping between remote UE’s DRB and Uu RLC channel according to the TR 38.836. It means that different remote UE’s DRBs with similar QoS may be mapped to the same Uu RLC channel. So the remote UE’s DRB setup does not necessarily trigger the setup of new Uu/PC5 RLC bearer. gNB may firstly check if existing Uu/PC5 RLC channel can be reused to map the data traffic from the remote UE’s DRB. If such Uu/PC5 RLC bearer exists, step 6 can be skipped. After the PC5/Uu RLC bearer and bearer mapping rule configuration is ready, the remote UE’s UP traffic can be forwarded to the gNB via relay UE. 

System Information acquisition

During RAN2#113bis-e meeting, the system information acquisition were discussed and the following agreements were reached:

For RRC_Connected remote UE, RAN2 confirm that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE.

For RRC_Idle/INACTIVE remote UE, remote UE informs relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE triggers legacy on-demand SI acquisition procedure according to its own RRC state (if needed) and sends the acquired SIB to remote UE.

PC5-RRC message can be used to carry the system information forwarding via PC5. 

According to the email discussion summary [1], there are several FFS issues on system information acquisition. In this contribution, we will focus on these following key issues and discuss potential solutions.

What system information should be forwarded to remote UE
When and how to forward the system information to remote UE
What system information can be forwarded to Remote UEs
For in coverage remote UE, it can directly receive the system information from the network. For the out of coverage remote UE, the only way for the system information acquisition is to receive the system information forwarded by the relay UE. As we know, system information is structured by means of system information blocks, each of which contains a set of functionally-related parameters. Generally speaking, it is not necessary for remote UE to receive all the system information. Only the most essential system information should be delivered to the remote UE. In this section, we will investigate the MIB and SIBs one by one to analyze which system information should be acquired by remote UE.
MIB: it includes a limited number of parameters which are essential for a UE’s initial access to the network, such as systemFrameNumber and cellBarred info. The remote UE could obtain the DFN from MIB-SL transmitted by nearby synchronization reference UE. For the cellBarred information, it is unnecessary to be forwarded since the relay UE may refrain from acting as relay UE if the cell is barred. 
SIB1: it contains parameters for cell selection, cell access control, time domain scheduling of other SIBs and serving cell configuration. Some information in SIB1, such as cell access control and cell configuration related information, should be acquired by the remote UE for relay selection and mobility purpose. 
SIB2~5: these SIBs contain parameters used to control intra-frequency, inter-frequency and inter-RAT cell reselection. For the remote UE connected with relay UE, if PC5 RLF is detected it may consider to select a cell to perform RACH procedure. However, this case can happen only when the remote UE is in coverage, in coverage remote UE may receive the related SIB from the network directly. Therefore, the SIB2~SIB5 do not need to be forwarded to Remote UE.
SIB6-SIB8: these three SIBs include the ETWS and CMAS warning message. For the remote UE that is capable of ETWS and CMAS reception, the information contained in SIB6~SIB8 should be forwarded by the relay UE. 
SIB9: it contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this SIB to obtain the UTC, the GPS and the local time. For the remote UE that is interested to receive the GPS time or UTC time, the SIB9 should be forwarded to it. 
SIB10: it contains the HRNNs of the NPNs listed in SIB1. This information can be used to judge whether a remote UE is allowed to access the dedicated cell. Thus, it may be necessary to be forwarded to remote UE.
SIB11: it contains information related to idle/inactive measurements, which is used for early measurement for fast DCCA setup. For the remote UE connected with relay UE, it will not support fast DCCA setup so that it is not necessary to perform the early measurement. Therefore, the SIB11 does not need to be forwarded to remote UE.
SIB12: it contains NR sidelink communication configuration. For the out of coverage remote UE, it may directly utilize the pre-configured sidelink resources. Alternatively, the relay UE may forward the sidelink resource configuration in SIB12 to remote UE for its sidelink transmission/reception.
SIB13~14: it contains configurations of V2X sidelink communication. For the NR remote UE, it does not use the V2X sidelink communication configuration so is not necessary for the relay UE to forward this info.
As we can see, the system information for cell selection, access control, ETWS and CMAS warning, GPS time, and sidelink resource configuration need to be forwarded to the Remote UE. It is not necessary to forward the system information of  idle/inactive measurements and V2X sidelink resource configuration to the remote UE. 

Proposal 4: The system information for cell selection, access control, ETWS and CMAS warning, GPS time, and NR sidelink resource configuration should be forwarded to the Remote UE.
Proposal 5: It is not necessary to forward the system information of cell reselection (SIB2~5), idle/inactive measurements (SIB11) and V2X sidelink resource configuration (SIB13~14) to the Remote UE.
When and how to forward the system information to remote UE
During  RAN2#113bis-e meeting, it is agreed that for RRC_Idle/INACTIVE remote UE, remote UE informs Relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE triggers legacy on-demand SI acquisition procedure according to its own RRC state (if needed) and sends the acquired SIB to remote UE.
As we know, the RRC_Connected UE can use DedicatedSIBRequest procedure to request the SI. However, according to current specification of 38.331, besides PosSIB, only SIB12,13,14 can be requested in the DedicatedSIBRequest as follows:

	SIB-ReqInfo-r16 ::=                   ENUMERATED { sib12, sib13, sib14, spare5, spare4, spare3, spare2, spare1 }


 For the other SIB(s) of which si-BroadcastStatus is set to notBroadcasting, the RRC_Connected UE cannot acquire them based on current on-demand SI acquisition procedure. This is not a issue in current specification since those SIBs are not needed for a RRC_Connected UE. But if the remote UE is in RRC Idle/INACTIVE state and relay UE is in RRC_Connected state, the Relay UE may need to acquire those SIBs for the remote UE. To solve this issue, the simplest way is to enhance the on-demand SI acquisition procedure for RRC_Connected relay UE. For example, allowing the RRC_Connected relay UE to request all possible SIB(s) interested by remote UE and of which si-BroadcastStatus is set to notBroadcasting.
Observation 4:  According to current specification of 38.331, only the request for PosSIB and SIB12,13,14 can be carried in the DedicatedSIBRequest. The RRC_Connected UE cannot acquire the other SIB(s) of which si-BroadcastStatus is set to notBroadcasting based on current on-demand SI acquisition procedure.
Proposal 6: RAN2 is suggested to enhance the on-demand SI acquisition procedure for RRC_Connected relay UE. For example, allowing the RRC_Connected relay UE to request all possible SIB(s) interested by remote UE and of which si-BroadcastStatus is set to notBroadcasting.
During RAN2#113b meeting, it is agreed that PC5-RRC message can be used to carry the system information forwarding via PC5. Additionally, most of the companies support that remote UE can receive the system information via PC5 both before and after PC5 connection establishment with relay UE. Some companies think that some system information (cell info, PLMN info) to be used for relay selection could be included in discovery message, then the other system information could be forwarded after PC5 connection. As far as we know, SA2 has already agreed the serving cell info may be included in the Relay Discovery Additional Information. The Relay Discovery Additional Information is used for relay (re)selection and connection maintenance according to the TS 23.304. 

	TS 23.304
5.4.2
Layer-2 UE-to-Network Relay
For PLMN selection and relay selection in the remote UE:

The Remote UE checks whether the Relay's PLMN is authorized for relay, and only the authorized PLMNs are the available PLMNs for NAS PLMN selection;
The Remote UE selects the relay based on the selected PLMN by NAS layer.

6.3.2.3.1
General

Additional information used for the UE-to-Network Relay (re)selection and connection maintenance can be advertised using a separate discovery messages of type "Relay Discovery Additional Information". This may include for example the related system information of the UE-to-Network Relay's serving cell, as defined in TS 38.300 [12]. 


Therefore, considering the Relay Discovery Additional Information has already included related system information of the UE-to-Network Relay's serving cell, it is unnecessary to design a new Broadcast PC5 signalling to deliver the system information of the UE-to-Network Relay's serving cell. In addition, some one may think it is better for the remote UE to acquire the UAC parameters before PC5 connection establishment with relay UE. If remote UE acquires the UAC parameters after it has established PC5 connection with a Relay UE, it may need to perform relay re-selection again since remote UE may fail the access control check. However, considering that the UE does not perform access control check before it performs cell selection/re-selection in the legacy Uu specification, there is no strong reason to enhance this mechanism for sidelink remote UE.
Observation 5: The Relay Discovery Additional Information has already included related system information of the UE-to-Network Relay's serving cell, it is unnecessary to design a new Broadcast PC5 signalling to deliver the system information of the UE-to-Network Relay's serving cell.
Observation 6: Considering that the UE does not perform access control check before it performs cell selection/re-selection in the legacy Uu specification, there is no strong reason to enhance this mechanism for sidelink remote UE.

After PC5 connection establishment with relay UE, there are two possible ways for PC5 signalling design to deliver the system information via PC5:
Groupcast PC5 signalling: In this option, the essential system info can be sent via PC5 RRC signalling. To be specific, the Relay UE may groupcast the PC5 signalling which contains the essential system info to the UEs that has established the PC5 connection with the Relay UE. 
Dedicated PC5 signalling: In this option, the Relay UE may send the essential system information via dedicated PC5 RRC signalling to the Remote UE after they has established the PC5 connection. 
As we can see, compared with dedicated PC5 signalling, groupcast PC5 signalling is a more efficient mechanism to forward the system information to all the remote UE connected with the relay UE. However, it has much impacts on the specification compared with dedicated PC5 signalling. Thus, RAN2 is suggested to consider the groupcast PC5 signalling or dedicated PC5-RRC signalling for Relay UE to forward system information to Remote UE after the Remote UE establishes PC5 connection with Relay UE.
Proposal 7: RAN2 is suggested to consider the groupcast PC5 signalling or dedicated PC5-RRC signalling for Relay UE to forward system information to Remote UE after the Remote UE establishes PC5 connection with Relay UE.
Paging

The paging of remote UE has been discussed during SL relay SI phase. According to TR 38.836,  Option 2 as studied in TR36.746 for FeD2D paging is selected as the baseline paging relaying solution for L2 UE-to-Network relay. To be specific, relay UE monitors the remote UE’s paging occasion(s) in addition to its own paging occasions. This paging relaying solution applies to both CN paging and RAN paging. In this section, we will discuss the design details for the Option 2 paging. 

Which information should be provided to relay UE for paging monitoring

During the email discussion of RAN2#113bis-e meeting, the potential information that may be provided to relay UE for remote UE’s paging monitoring is discussed  and listed as follows [1]: 
Option 1: 5G-S-TMSI of remote UE
Option 2: Pseudo UE ID (e.g. 5G-S-TMSI mod 1024) of remote UE
Option 3: Calculated PO(s) of remote UE

Option 4: UE specific DRX cycle T

Option 5: I-RNTI of remote UE

As we can see, in order to monitor the PO of remote UE, relay UE should at least obtain the remote UE’s DRX cycle T (Option 4) and UE_ID information (in the form of Option 1 or Option 2). Alternatively, some companies suggest to provide the calculated PO(s) of remote UE to relay UE (Option 3). 

As far as we know, 5G-S-TMSI/I-RNTI is used in the paging message. With Option 1 and Option 5, relay UE can precisely determine whether the remote UE is paged or not. Otherwise, the relay is unable to determine the specific remote UE(s) being paged. However, Option 1 and Option 5 may face security issue since it expose the 5G-S-TMSI/I-RNTI of remote UE to relay UE over PC5 interface. During the RAN2#113bis-e meeting, an LS was sent to SA3 to check the potential security issue of the exposure  of 5G-S-TMSI/I-RNTI to relay UE via PC5 interface. We may wait for SA3’s feedback on this.
Suppose security concern does not exist, it would be better to directly provide the 5G-S-TMSI/I-RNTI of remote UE to relay UE. In this case, the relay UE may precisely determine whether an connected remote UE is paged or not. If yes, relay UE may send the paging indication via PC5 RRC message to the specific remote UE. 
On the other hand, suppose SA3 think it does have security concern for the exposure of remote UE’s 5G-S-TMSI/I-RNTI to relay UE, the relay UE may receive the paging message on the relevant PO, however, the relay UE could not determine whether the associated relay UE is paged or not. What the relay UE can do is to forward the whole paging message received to the relevant remote UE. For example, the PO message may be delivered to the remote UE via RRC Container in the PC5 message.  
Proposal 8: Suppose security concern does not exist, it is suggested to directly provide the 5G-S-TMSI/I-RNTI of remote UE to relay UE. If the remote UE is paged, relay UE may send the paging indication via PC5 RRC message to the specific remote UE. 
Proposal 9: Suppose security concern exists, the relay UE can not determine whether the relay UE is paged or not in the PO. In this case, relay UE may forward the whole paging message to the remote UEs associated with the PO.
Which remote UE’s PO should be monitored by relay UE

During RAN2#113bis-e meeting, it was agreed that the relay UE should monitor all POs for the remote UE as a baseline. However, there are quite divergent views on whether relay UE need to monitor paging for all remote UE’s connected to the relay UE. Generally speaking, relay UE should at least monitor the remote UE’s paging occasion for paging message when the remote UE is in RRC_IDLE/RRC_INACTIVE state. For RRC_CONNECTED remote UEs, it is not clear whether the PO should be monitored.  

During the RAN2#113bis-e meeting, some companies mention that the PO of RRC_CONNECTED remote UE should also be monitored by relay UE to obtain the short message. According to TS 38.331, not only the RRC_IDLE/INACTIVE UE, but also RRC_CONNECTED UE shall monitor the short message within UE’s PO. As we know, short message can be transmitted on PDCCH using P-RNTI with or without associated Paging message using Short Message field in DCI format 1_0. The short message may carry the systemInfoModification, etwsAndCmasIndication, and stopPagingMonitoring. Generally speaking, if the SI change indication and the ETWS/CMAS notification is sent in remote UE’s PO, it is natural to deduce that same indication is also sent in relay UE’s PO. From this perspective, the relay UE only need to monitor the POs of itself to obtain the short message..

Proposal 10: For the paging message monitoring, the relay UE only need to monitor the PO of RRC_IDLE / RRC_INACTIVE remote UE.

Observation 7: If the SI modification indication and the ETWS/CMAS notification is sent in remote UE’s PO via short message, it is natural to deduce that same indication is also sent in relay UE’s PO. 
Proposal 11: For the short message monitoring, the relay UE only need to monitor the POs of itself to obtain the short message.
Suppose the systemInfoModification or etwsAndCmasIndication in the short message is set to 1, the relay UE may notice the change and then forward the change indication to remote UE via PC5. Upon receiving the systemInfoModification or etwsAndCmasIndication, RRC_Connected remote UE may send the DedicatedSIBRequest message to gNB to acquire the updated SIB. For RRC_Idle/INACTIVE remote UE, it has been agreed that remote UE informs relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE may trigger legacy SI acquisition procedure according to its own RRC state (if needed) and sends the acquired SIB to remote UE. 
Proposal 12: Suppose the systemInfoModification or etwsAndCmasIndication in the short message is set to 1, the relay UE need to forward the change indication to associated remote UEs via PC5. 

Conclusion
In this contribution, we focused on the control plane procedure, discussed the key issues and presented our solutions.  And we have the following observations and proposals:

Observation 1: Suppose that both the remote UE and relay UE perform UAC, it may happen that the remote UE is not barred while the associated relay UE is barred. In this case, remote UE may fail to establish the RRC connection due to the barring of relay UE. 

Observation 2: SA2 has agreed that if the CM-IDLE relay UE receive a connection request from remote UE for relaying, relay UE shall trigger service request procedure to enter CM_CONNECTED state before relaying the remote UE’s traffic. In this case, the existing establishment cause value provided by upper layer is used for the RRC connection establishment of RRC_IDLE relay UE.

Observation 3: For RRC_INACTIVE UE, the RRC connection can be resumed for NR sidelink communication when the SL Tx resource pool is not provided in SIB. In this scenario, upper layers initiate an RRC connection resume and AS layer set the resume cause provided from upper layers.

Observation 4:  According to current specification of 38.331, only the request for PosSIB and SIB12,13,14 can be carried in the DedicatedSIBRequest. The RRC_Connected UE cannot acquire the other SIB(s) of which si-BroadcastStatus is set to notBroadcasting based on current on-demand SI acquisition procedure.
Observation 5: The Relay Discovery Additional Information has already included related system information of the UE-to-Network Relay's serving cell, it is unnecessary to design a new Broadcast PC5 signalling to deliver the system information of the UE-to-Network Relay's serving cell.
Observation 6: Considering that the UE does not perform access control check before it performs cell selection/re-selection in the legacy Uu specification, there is no strong reason to enhance this mechanism for sidelink remote UE.

Observation : If the SI modification indication and the ETWS/CMAS notification is sent in remote UE’s PO via short message, it is natural to deduce that same indication is also sent in relay UE’s PO. 
Proposal 1: It is suggested that the relay UE is not under UAC control when relay UE access the network just for relaying purpose. 

Proposal 2: Relay UE reuse existing establishment/resume cause provided by upper layer when relay UE initiate the RRC establishment/resume only for the purpose of relaying. The interaction with NAS can be left to UE implementation. 
Proposal 3: The Uu RLC bearer configuration for remote UE’s SRB0 and SRB1 (i.e. RRCResume and RRCRestablishment) message transmission can be provided by network via dedicated signalling. 

Proposal 4: The system information for cell selection, access control, ETWS and CMAS warning, GPS time, and NR sidelink resource configuration should be forwarded to the Remote UE.
Proposal 5: It is not necessary to forward the system information of cell reselection (SIB2~5), idle/inactive measurements (SIB11) and V2X sidelink resource configuration (SIB13~14) to the Remote UE.
Proposal 6: RAN2 is suggested to enhance the on-demand SI acquisition procedure for RRC_Connected relay UE. For example, allowing the RRC_Connected relay UE to request all possible SIB(s) interested by remote UE and of which si-BroadcastStatus is set to notBroadcasting.
Proposal 7: RAN2 is suggested to consider the groupcast PC5 signalling or dedicated PC5-RRC signalling for Relay UE to forward system information to Remote UE after the Remote UE establishes PC5 connection with Relay UE.
Proposal 8: Suppose security concern does not exist, it is suggested to directly provide the 5G-S-TMSI/I-RNTI of remote UE to relay UE. If the remote UE is paged, relay UE may send the paging indication via PC5 RRC message to the specific remote UE. 
Proposal 9: Suppose security concern exists, the relay UE can not determine whether the relay UE is paged or not in the PO. In this case, relay UE may forward the whole paging message to the remote UEs associated with the PO.
Proposal 10: For the paging message monitoring, the relay UE only need to monitor the PO of RRC_IDLE / RRC_INACTIVE remote UE.

Proposal 11: For the short message monitoring, the relay UE only need to monitor the POs of itself to obtain the short message.
Proposal 12: Suppose the systemInfoModification or etwsAndCmasIndication in the short message is set to 1, the relay UE need to forward the change indication to associated remote UEs via PC5. 
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Remote UE
Relay UE
gNB
2a. Direct link establishment request
3a. sidelinkUEInformation
(relay indication, SL resource req)
3b. RRC reconfiguration
(SL resource, Uu RLC bearer for CP)
2b. Direct link establishment accept
1. Relay discovery and selection
5.receive the PDU session setup/modification request for remote UE from NGC
6a. RRCReconfiguration (PC5 and Uu RLC bearer for UP and bearer mapping rule)
6b.RRCReconfiguration(Uu DRB, PC5 and Uu RLC bearerfor UP, bearer mapping rule)
(Via PC5 RLC bearer and Uu RLC bearer for CP)
Data traffic forwarding
(via PC5 RLC bearer and Uu RLC bearer for UP)
4a. RRCSetupRequest
(via PC5 RLC bearer and Uu RLC bearer for CP)
4b. RRCSetup (Uu SRB1 config)
(via PC5 RLC bearer and Uu RLC bearer for CP)
4c. RRCSetupComplete
(via PC5 RLC bearer and Uu RLC bearer for CP)



