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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]A new WI “NR sidelink relay” was approved in [1]. One of the objectives is to specify control plane procedures for U2N relay as following.
	6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]



In this contribution, we will discuss the issues on the control plane procedure design.
Discussion
Connection Management
In TS 38.836[2], a high level connection establishment procedure applies to L2 UE-to-Network Relay is included as below.


Figure 1: Procedure for Remote UE connection establishment
For the first RRC message, the legacy random access procedure can’t be used since the Relay UE is in connected state. The first RRC message of Remote UE can be transmitted via uplink grant of Relay UE without random access procedure. 
Observation 1: The first RRC message of Remote UE can be transmitted via uplink grant of Relay UE without random access procedure.
[bookmark: _GoBack]In step 2, both RRCSetupRequest and RRCSetup messages are sent using SRB0. Both the mapping between Remote UE Uu SRB0 and PC5 RLC channel and the mapping between PC5 RLC channel and Uu BH RLC channel for Remote UE Uu SRB0 should be pre-defined in specifications.  
Proposal 1: Both the mapping between Remote UE Uu SRB0 and PC5 RLC channel and the mapping between PC5 RLC channel and Uu RLC channel for Remote UE Uu SRB0 should be pre-defined in specifications.
In step 4, 5 and 6, all messages are transferred via Remote UE Uu SRB1. Since remote UE acquires the configuration of Uu SRB1 from gNB via RRCSetup message, both the mapping between Remote UE Uu SRB1 and PC5 RLC channel should be configured by gNB via RRCSetup message. The mapping between PC5 RLC channel and Uu RLC channel for Remote UE Uu SRB1 is supported in the Uu adaptation layer at Relay UE, gNB shall configure it to relay UE via RRC dedicated signaling (e.g. RRCReconfiguration).
Proposal 2: The mapping between Remote UE Uu SRB1 and PC5 RLC channel should be configured to Remote UE by gNB via RRCSetup message.
Proposal 3: The mapping between PC5 RLC channel and Uu RLC channel for Remote UE Uu SRB1 should be configured to Relay UE by gNB via RRCReconfiguration message.
In step 6, both DRB and SRB2 are configured by gNB via RRCReconfiguration message. Both mapping relationship should be configured by gNB.
Proposal 4: The mapping between Remote UE Uu SRB2/DRB and PC5 RLC channel should be configured to Remote UE by gNB via RRCReconfiguration message.
Proposal 5: The mapping between PC5 RLC channel and Uu RLC channel for Remote UE Uu SRB2/DRB should be configured to Relay UE by gNB via RRCReconfiguration message.
Paging
The solution that the Relay UE monitors the Remote UE’s Paging Occasion(s) in addition to its own Paging Occasion(s) is selected as the baseline paging relaying solution for L2 UE-to-Network relaying case. The detailed paging procedure between the relay UE and the remote UE had not been discussed in SI phase. Consideration the Remote UE’s power consumption, the Remote UE should monitor paging using discontinuous reception (DRX) over PC5 interface. How to define the SL PO should be discussed.
Proposal 6: Remote UE should monitor paging using discontinuous reception (DRX) over PC5 interface. How to define the SL PO should be discussed.
System Information Delivery
In TR 38.836, the conclusion on system information delivery is:
	[bookmark: _Hlk59519186]Relay UE can forward the system information to Remote UE via broadcast, groupcast, or dedicated PC5-RRC signalling. The detailed mechanisms of broadcast, groupcast and PC5-RRC signalling design and what system information can be relayed to Remote UEs can be discussed in WI phase. 
On-demand SI request is supported for Remote UE for all RRC states (Idle/Inactive/Connected state). DedicatedSIBRequest procedure is re-used for the Remote UE in RRC_CONNECTED to request SI via the Relay UE.  For the Remote UE in RRC_IDLE/RRC_INACTIVE, how on-demand SI procedure differs from legacy can be discussed in the WI phase.
A Remote UE (IC or OOC) can request/receive SI via the Relay UE when PC5-RRC connected to a Relay UE.  Reception via Uu for IC Remote UE can be discussed in the WI phase.



The leftover issues of system information delivery include:
· The detailed mechanisms of broadcast, groupcast and PC5-RRC signalling design and what system information can be relayed to Remote UEs.
· The on-demand SI procedure for the Remote UE in RRC_IDLE/RRC_INACTIVE.
· When IC Remote UE receive the system information from Relay UE.
The detailed mechanisms of broadcast, groupcast and PC5-RRC signalling design and what system information can be relayed to Remote UEs. 
The following issues should be discussed:
· What system information should be relayed to Remote UEs?
· Whether Relay UE forwards the system information to Remote UE periodic transmission?
What system information should be relayed to Remote UEs?
There is no doubt about that MIB and SIB1 shall be relayed to Remote UE as essential SIBs. SIB12 is also needed to forward the NR sidelink communication configuration to Remote UE.
Proposal 7: MIB, SIB1 and SIB12 should be relayed to Remote UE as essential SIBs.
Further, whether Relay UE can change the information and format of the SIB? Consideration on the security and complexity, it is suggested that Relay UE forwards the original SIBs to Remote UE without changing the information and format of the SIB.
Proposal 8: Relay UE forwards the original SIBs to Remote UE without changing the information and format of the SIB.
Whether Relay UE forwards the system information to Remote UE periodic transmission?
If introducing periodic SIBs over PC5, the transmission mechanism of periodic SIBs over PC5 shall be introduced. It shall impact RAN1’s specification. Since remote UE shall acquire the SIBs from the Relay UE it linked, it is more effective to using on-demand SI over PC5.
Proposal 9: Not introducing periodic SIBs over PC5.
The on-demand SI procedure for the Remote UE in RRC_IDLE/RRC_INACTIVE.
For Idle/Inactive remote UE, both Msg1 and Msg3 based on-demand SI can’t work.
For Msg1 based on-demand SI, since Uu preamble of remote UE can’t be relayed, it can’t be used for Remote UE. 
For Msg3 based on-demand SI, it also can’t be used for Remote UE, even though RRCSystemInfoRequest message of the Remote UE can be relayed to gNB using the same scheme as the first RRC message for connection establishment from Remote UE with gNB. The reasons are as below:
1. The Remote UE can’t receive Msg4. 
The Remote UE has not TEMPORARY_C-RNTI since Msg1 and Msg2 procedure are absent before Msg3. Hence, the Relay UE doesn’t know whether the PDCCH is addressed to the Remote UE. Further, the UE Contention Resolution Identity MAC CE is a MAC PDU, the Relay UE can’t relay Uu MAC CE to the Remote UE since MAC layer isn’t end-to-end between Remote UE and gNB. 
2. The Remote UE can’t acquire the requested SI message. 
It is obviously that the Remote UE can’t monitor the updated SIB1 and receive the SI message by itself. If the Remote UE lets the Relay UE to do it, it shall inform the whole information (including request SI) to Relay UE, i.e. on-demand SI message shall be introduced in PC5 between Remote UE and Relay UE. Since the PC5 on-demand SI procedure should be introduced, it is unnecessary to specify that the SIB acquire procedure in Uu is requested by remote UE. In other word, it isn’t the legacy Msg3 based on-demand SI. The on-demand SI for Remote UE is divided to 2 parts; one is on-demand SI procedure between Remote UE and Relay UE, the other one is SI acquire procedure of Relay UE. 
Observation 2: Both Msg1 and Msg3 based on-demand SI can’t be used for Remote UE.
Proposal 10: On-demand SI procedure should be introduced over PC5 between Remote UE and UE-to-Network relay.
Whether the relay UE needs to request the SI/SIB(s) requested by the remote UE from gNB depending on whether the relay UE has stored a valid version of the SI/SIB(s) requested by remote UE. If the relay UE has stored a valid version of the SI/SIB(s), it can directly forward it to the remote UE; otherwise, the relay UE can request the SI/SIB(s) from the gNB using legacy Uu procedure and then forward it to the remote UE. How to transmit the SI/SIB(s) on PC5 can be further discussed in WI phase.
Proposal 11: Relay UE acquires SI/SIB from the gNB using legacy Uu procedure.
When IC Remote UE receive the system information from Relay UE?
For IC Remote UE, once it switches to indirect link, it shall change to the serving cell of the Relay UE it linked which may be same or not of its source cell. Therefore, Remote UE shall acquire the SIBs from the Relay UE when it switches to U2N relay link.
Proposal 12: For IC Remote UE, it shall acquire the SIBs from the linked Relay UE when it switches to U2N relay link.
Access control
In SI phase, the conclusion on access control of remote UE is: 
	For L2 UE-to-Network relay, the Relay UE may provide UAC parameters to Remote UE. The access control check is performed at Remote UE using the parameters of the cell it intends to access. The UE-to-Network Relay UE does not perform access control check for the Remote UE's data.


From the conclusion above, remote UE performs access control based on the SIBs itself. The left issues focus on the SIB acquiring 
[bookmark: _Ref54355401]Proposal 13: Reusing legacy access control for Remote UE.‎ It is not needed to enhance the access control procedure of Remote UE.
Conclusion
According to the above discussion, the observations and proposals on the above issues are as follows:
Observation 1: The first RRC message of Remote UE can be transmitted via uplink grant of Relay UE without random access procedure.
Observation 2: Both Msg1 and Msg3 based on-demand SI can’t be used for Remote UE.
Proposal 1: Both the mapping between Remote UE Uu SRB0 and PC5 RLC channel and the mapping between PC5 RLC channel and Uu RLC channel for Remote UE Uu SRB0 should be pre-defined in specifications.
Proposal 2: The mapping between Remote UE Uu SRB1 and PC5 RLC channel should be configured to Remote UE by gNB via RRCSetup message.
Proposal 3: The mapping between PC5 RLC channel and Uu RLC channel for Remote UE Uu SRB1 should be configured to Relay UE by gNB via RRCReconfiguration message.
Proposal 4: The mapping between Remote UE Uu SRB2/DRB and PC5 RLC channel should be configured to Remote UE by gNB via RRCReconfiguration message.
Proposal 5: The mapping between PC5 RLC channel and Uu RLC channel for Remote UE Uu SRB2/DRB should be configured to Relay UE by gNB via RRCReconfiguration message.
Proposal 6: Remote UE should monitor paging using discontinuous reception (DRX) over PC5 interface. How to define the SL PO should be discussed.
Proposal 7: MIB, SIB1 and SIB12 should be relayed to Remote UE as essential SIBs.
Proposal 8: Relay UE forwards the original SIBs to Remote UE without changing the information and format of the SIB.
Proposal 9: Not introducing periodic SIBs over PC5.
Proposal 10: On-demand SI procedure should be introduced over PC5 between Remote UE and UE-to-Network relay.
Proposal 11: Relay UE acquires SI/SIB from the gNB using legacy Uu procedure.
Proposal 12: For IC Remote UE, it shall acquire the SIBs from the linked Relay UE when it switches to U2N relay link.
Proposal 13: Reusing legacy access control for Remote UE.‎ It is not needed to enhance the access control procedure of Remote UE.
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