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1 Introduction
WID of Sidelink relay (RP-210904) was agreed in RAN#91e [1]. The related WID objectives on control plane procedures of L2 relay are summarized below.

The objective of this work item is to specify solutions to enable single-hop, sidelink-based, L2 and L3 based UE-to-Network (U2N) relaying. 
Work Item objectives specific to Layer-2 (L2) relaying:

6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]
NOTE 2:
For L2 UE-to-Network Relay, it is assumed that the Remote UE has a single active connection towards gNB via only a single Relay UE at a given time in this release.

NOTE 3:
Only NR Uu interface, i.e. gNB, and 5GC is considered, and it is limited to NR SA scenario in this release.

In RAN2#114-e [2] and RAN2#113b-e [3], some progress was made on L2 control plane procedure. However, there are still a lot of leftover issues. In this contribution, we further discuss remaining issues on RRC connection management. Specifically, the following issues are discussed:
· Uu RLC configuration for SRB0/SRB1 relaying

· Remote UE’s C-RNTI assignment

· Relay related content/configuration of RRC messages
Please note that remaining issues on paging forwarding and system information delivery are discussed in our companion contribution [12]

2 Discussion
2.1 Uu RLC configuration for SRB0/SRB1 relaying
In Section 4.5.5.1 of TR 38.836 [4], RRC establishment/ reconfiguration/release/re-establishment/resume procedures in L2 U2N relay are captured to be supported. In RAN2#113b-e [3], the following agreements were made on PC5 and Uu RLC channel for SRB/DRB delivery:
Proposal 6-1: [20/23] [Easy] For the delivery of remote UE’s SRB0 RRC message, specified (fixed) configuration is used for the configuration of PC5 RLC channel. FFS for the Uu RLC channel. 

Proposal 6-2: [21/23, 22/23]  [Easy] For the delivery of remote UE’s SRB1 RRC message other than RRCResume and RRCReestablishment message, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel. 

Proposal 6-3: [23/23] [Easy] For the delivery of remote UE’s SRB1 RRC message such as RRCResume and RRCReestablishment message, default configuration is used for the configuration of PC5 RLC channel which can be reconfigured by network. FFS for Uu RLC channel. 

Proposal 6-4: [21/23, 22/23] [Easy] For the delivery of remote UE’s SRB2 RRC message, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel. 

Proposal 6-5: [23/23, 23/23] [Easy] For the delivery of remote UE’s Uu DRB packet, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel. 

The highlighted FFSs were discussed in RAN2#114-e [2] but no conclusion was made. In this Section, we share our views on how to address the two FFSs on Uu RLC channel used for delivery of remote UE’s SRB0 and SRB1 message (RRCResume / RRCReestablishment). 
During discussion of offline#604 of RAN2#114-e [9], basically there are following 3 different alternatives:

· Alt-1: Specify a default Uu RLC channel with fixed LCID and fixed configuration, which can be reconfigured to a dedicated RLC channel by gNB later

· Alt-2: gNB assigns a remote UE dedicated Uu RLC channel
· Relay UE needs to request the configuration from gNB via SidelinkUEInformationNR message if gNB is not aware of remote UE upon reception of SRB0 message from remote UE.
· Alt-3: gNB assigns a remote UE common Uu RLC channel after the relay UE enters CONNECTED state with its L2 Relay capability indicated/authorized
All the 3 alternatives can work with different pros and cons. Compared with Alt-2, Alt-1 and Alt-3 have the benefit to reduce latency of 2 RRC messages (for SUI and responded RRC Reconfiguration message with dedicated Uu RLC channel config) with the cost of reserving a LCID. Thus, we think Alt-2 should be precluded. Between Alt-1 and Alt-3, we slightly prefer Alt-3 because it is more flexible and no need to introduce a fixed LCID in spec.  
Observation 1: Upon reception of SRB0 message from remote UE, relay UE in CONNECTED state has no available dedicated Uu RLC channel for relaying because gNB is not aware of remote UE at this timing point when remote UE is in IDLE/INACTIVE state
Proposal 1: For the delivery of remote UE’s SRB0 RRC message and SRB1 RRC message such as RRCResume and RRCReestablishment message, gNB assigns relay UE a remote UE common Uu RLC channel after the relay UE enters CONNECTED state with its L2 Relay capability indicated/authorized
2.2 Remote UE’s C-RNTI assignment

In legacy LTE/NR Uu procedure, UE connected to the gNB over Uu directly is assigned a C-RNTI, which is a unique UE identification used as an identifier for the RRC Connection and dynamic scheduling [5]. C-RNTI is assigned to the UE during RACH procedure or HO procedure (via HO command), according to TS 38.331 [6]. Furthermore, C-RNTI is used to associate with UE context in gNB and fetch UE context from source gNB during RRC re-establishment procedure.
However, in case of L2 U2N relay, remote UE may not have its C-RNTI assigned due to below reasons:
1) There is no RACH procedure performed to setup RRC connection to gNB via L2 Relay UE

2) If out-of-coverage of gNB 

Observation 2: In legacy Uu, CONNECTED UE is assigned a C-RNTI during RACH procedure or HO procedure. However, in L2 U2N relay, remote UE may not have its C-RNTI assigned because there is no RACH procedure in RRC establishment procedure and when it is OOC
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Figure.1 C-RNTI assignment during RRC resume procedure
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Figure.2 C-RNTI assignment during RRC re-establishment procedure
Therefore, some spec changes are required to assign C-RNTI to Remote UE in L2 U2N relay: 

· Firstly, because there is no RACH procedure in RRC establishment/resume procedure, we think it is necessary that gNB can assign C-RNTI in RRCSetup/RRCResume message, as illustrated in Figure.1. 

· Secondly, there is no RACH procedure if RRC re-establishment via a relay UE, as agreed in RAN2#114-e [2]. Therefore, we think it is necessary that gNB can assign C-RNTI in RRCReestablishment message, as illustrated in Figure.2. 

Proposal 7 (modified)：
[16/17][Easy] The Remote UE may perform RRC re-establishment procedure as follows:
‒
If only suitable cell(s) are available, the Remote UE initiates RRC re-establishment procedure towards a suitable cell;

‒
If only suitable relay(s) are available, the Remote UE initiates RRC re-establishment procedure towards a suitable relay UE’s serving cell;

‒
If both a suitable cell and a suitable relay are available, the remote UE can select either one to initiate RRC re-establishment procedure based on implementation.

· Finally, because HO command is also required for path switch from direct to indirect path, gNB can still provide new C-RNTI in new target cell in HO command. Therefore, no spec change is required.

Proposal 2: Due to no RACH procedure in RRC establishment/resume/re-establishment procedure, gNB assigns remote UE’s C-RNTI in RRCSetup/RRCResume/RRCReestablishment message in L2 U2N relay 

Proposal 3: RAN 2 confirm that remote UE’s C-RNTI in target cell is included in ReconfigurationWithSync message during path switch from direct to indirect path in L2 U2N relay 
2.3 Relay related content/configuration of RRC messages
In RAN2#113b-e [3], the following agreements were made on required configurations for relaying:

Proposal 6-6: [22/23] [Easy] For the PC5 RLC channel configuration, only the RLC/LCH configuration is provided to the relay UE and remote UE.

Proposal 6-7: [22/23] [Easy] For the Uu RLC channel configuration, only the RLC/LCH configuration is provided to the relay UE.

Proposal 6-8: [23/23] [Easy] For the remote UE’s SRB1/SRB2 configuration, only the Uu PDCP configuration is provided to the remote UE.

Proposal 6-9: [23/23] [Easy] For the remote UE’s DRB configuration, only the Uu PDCP/SDAP configuration is provided to the remote UE.

Based on these agreements, we propose the relay related configuration included in RRC messages are:
Proposal 4: Relay related message contents / configurations in different RRC messages: 

· In RRCSetup message towards remote UE, gNB can include PC5 RLC/LCH config for Uu SRB1 and Uu PDCP config for Uu SRB1
· In RRCResume / RRCReconfiguration message towards remote UE, gNB can include PC5 RLC/LCH config for Uu SRB1/SRB2/DRB, Uu PDCP config for Uu SRB1/SRB2/DRB, and Uu SDAP config for Uu DRB

· In RRCReconfiguration message towards relay UE, gNB can include PC5 RLC/LCH config for Uu SRB1/SRB2/DRB, Uu RLC/LCH config for Uu SRB1/SRB2/DRB, and bearer mapping configuration between PC5 and Uu
3 Conclusion
In this contribution, we further discuss RRC connection management procedure for L2 U2N relay. Our observations are:

Observation 1: Upon reception of SRB0 message from remote UE, relay UE in CONNECTED state has no available dedicated Uu RLC channel for relaying because gNB is not aware of remote UE at this timing point when remote UE is in IDLE/INACTIVE state
Observation 2: In legacy Uu, CONNECTED UE is assigned a C-RNTI during RACH procedure or HO procedure. However, in L2 U2N relay, remote UE may not have its C-RNTI assigned because there is no RACH procedure in RRC establishment procedure and when it is OOC
Based on discussion, our proposals are:
Proposal 1: For the delivery of remote UE’s SRB0 RRC message and SRB1 RRC message such as RRCResume and RRCReestablishment message, gNB assigns relay UE a remote UE common Uu RLC channel after the relay UE enters CONNECTED state with its L2 Relay capability indicated/authorized
Proposal 2: Due to no RACH procedure in RRC establishment/resume/re-establishment procedure, gNB assigns remote UE’s C-RNTI in RRCSetup/RRCResume/RRCReestablishment message in L2 U2N relay 

Proposal 3: RAN 2 confirm that remote UE’s C-RNTI in target cell is included in ReconfigurationWithSync message during path switch from direct to indirect path in L2 U2N relay 
Proposal 4: Relay related message contents / configurations in different RRC messages: 

· In RRCSetup message towards remote UE, gNB can include PC5 RLC/LCH config for Uu SRB1 and Uu PDCP config for Uu SRB1
· In RRCResume / RRCReconfiguration message towards remote UE, gNB can include PC5 RLC/LCH config for Uu SRB1/SRB2/DRB, Uu PDCP config for Uu SRB1/SRB2/DRB, and Uu SDAP config for Uu DRB

· In RRCReconfiguration message towards relay UE, gNB can include PC5 RLC/LCH config for Uu SRB1/SRB2/DRB, Uu RLC/LCH config for Uu SRB1/SRB2/DRB, and bearer mapping configuration between PC5 and Uu
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