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1 Introduction
WID of Sidelink relay (RP-210904) was agreed in RAN#91e [1]. The related WID objectives 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.

NOTE 4:
Work specific to the mobility scenario of “between indirect (via a first Relay UE) and indirect (via a second Relay UE)”, and the group mobility is not supported in this release.
In 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, system information delivery, paging, and UAC.
2 Discussion
2.1 RRC connection management
2.1.1 Remaining issue on RRC state
The allowed RRC state combinations between relay and remote UE are captured in TR 38.836 [2]. The only remaining issue is whether RRC state combination of relay in IDLE and remote UE in INACTIVE is allowed. This issue was discussed for three times (RAN2#112-e, RAN2#113-e and RAN2#113b-e), but it was not concluded due to lack of online discussion time. In RAN2#113b-e [3], offline#603 [4] made below proposal to support it as majority view.
Proposal 7: [16/21] [For discussion] The RRC state combination of relay in IDLE and remote UE in INACTIVE is supported.
Because this issue has been discussed three times, we think RAN2 should make conclusion as soon as possible. In our view, allowing this state combination can achieve benefit of reducing RRC signaling overhead. It is typical scenario that INACTIVE remote UE may move to another relay or another cell for resumption in below 3 cases:

1) If resumed in a new cell directly, the resumed gNB can reduce RRC signaling overhead via UE context retrieve procedure

2) If resumed in the same cell via a new relay (i.e. remote UE performs relay reselection), the new relay may be in RRC_INACTIVE or RRC_CONNECTED. 

3) If resumed in a new cell via a new relay, the resumed gNB can also reduce RRC signaling overhead via UE context retrieve procedure
Observation 1: One use/benefit scenario to allow relay in IDLE and remote UE in INACTIVE: remote UE may move and resume in another cell via Uu directly, where resumed gNB can reduce RRC signaling overhead via UE context retrieve procedure
Furthermore, if this state combination is prohibited by spec, we are not sure how the Network can preclude this state combination in deployment. Please note that UE autonomous state transition to IDLE or INACTIVE state is allowed in current spec. It means NW may not know whether this state combination has happened in some cases.
Observation 2: If relay in IDLE and remote UE in INACTIVE is not allowed by spec, it is difficulty for Network to preclude this state combination in deployment, especially in case of UE autonomous state transition to IDLE or INACTIVE state
Hence, we propose:
Proposal 1: In L2 U2N relay, allow the RRC state combination of relay in IDLE and remote UE in INACTIVE
2.1.2 Cause value of relay’s establishment/resume
In Section 4.5.5.1 of TR 38.836 [2], RRC establishment procedure in L2 U2N relay is captured in Figure 4.5.5.1-1. According to the description of its Step 2, relay UE in IDLE/INACTIVE state needs to do its own RRC connection establishment upon reception of the SRB0 message with default/fixed L2 configuration on PC5. The details on how relay UE performs RRC establishment for remote UE were discussed in RAN2#113b-e [3]. Specially, how to set the establishment/resume cause value in relay UE’s request message was discussed in offline#603 [4] with below two alternatives: 

· Alt-1: Introduce a new establishment/resume cause value
· Alt-2: Use the same establishment/resume cause value which is used in remote UE’s RRC establishment request
Also, a proposal was drafted to adopt Alt-1 based on majority view in offline#603 [4] but was not discussed due to lack of time. 
Proposal 1: [16/23, 22/23] [Cross group] New establishment/resume cause value should be set when relay UE enters RRC_CONNECTED for relaying purpose. RAN2 send an LS to SA2/CT1 on RAN2’s progress on this. 
We share the same view as majority to support Alt-1. The issue of Alt-2 is that it requires either relay UE to decode remote UE’s RRCSetupRequest/RRCResumeRequest message or remote UE to include its cause value in PC5-RRC message towards relay UE. No matter which solution to use, we think the corresponding spec change is not needed. Compared with Alt-2, Alt-1 is a cleaner solution, although it has SA2/CT1 impacts. Since it is early WI phase, we should have sufficient time to ask SA2/CT1 for the spec change. 
Meanwhile, we think it is straight forward that the same cause value can also be used when relay UE triggers service request procedure. Thus, we propose:

Proposal 2: New establishment/resume cause value should be set when relay UE enters RRC_CONNECTED for relaying purpose. RAN2 send an LS to SA2/CT1 on RAN2’s progress on this.
2.1.3 Uu RLC configuration for SRB0/SRB1 relaying
In Section 4.5.5.1 of TR 38.836 [2], 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. 

As highlighted above, we address the two FFSs on Uu RLC channel used for delivery of remote UE’s SRB0 and SRB1 message (RRCResume / RRCReestablishment). We think the following two cases depending on relay UE’s RRC state need to be discussed separately:
· Case 1: Relay UE is in CONNECTED state
In this case, relay UE doesn’t need do its own RRC establishment/resume to enter CONNNECTED state upon reception of SRB0 message from remote UE. However, gNB is not aware of remote UE at this timing point because remote UE is in IDLE/INACTIVE state. Therefore, although relay UE is in CONNECTED state, the remote UE’s dedicated Uu RLC channel for relaying is not configured yet. Then, we need some new RRC signalling for relay UE to obtain the Uu RLC configuration. 
Observation 3: 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 because remote UE is in IDLE/INACTIVE state
Basically, the following two alternatives can be considered:

1) 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
2) Alt-2: Relay UE requests a dedicated Uu RLC channel from gNB via SidelinkUEInformationNR message   
These two alternatives are illustrated in Figure 1-a and Figure 1-b, respectively.
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Figure.1 Two alternatives to obtain Uu RLC channel for relaying
As observed from Figure.1, Alt-1 has the benefit to reduce latency by saving 2 RRC messages with the cost of reserving a LCID. In addition, Alt-2 needs spec change on SUI message. Between them, we prefer Alt-1 because we think this is a typical scenario that remote UE initializes RRC establishment/resume when relay UE is CONENCTED. And the cons of Alt-1 (i.e. reservation of LCID) should not a big issue because default Uu RLC channel can be reused by different remote UEs.
· Case 2: Relay UE is in IDLE/INACTIVE state

In this case, relay UE needs to do its own RRC establishment/resume to enter CONNNECTED state upon reception of SRB0 message from remote UE. As Proposal 2 indicated, a new cause value can be introduced so that gNB can know the establishment request is for relaying. Then different from case 1, gNB can include dedicated Uu RLC channel configuration for relaying in RRCSetup / RRCResume message for relay UE because gNB can know that the RRC establishment of relay UE is for remote UE SRB0 transmission. If gNB doesn’t include the dedicated Uu RLC channel configuration, relay UE can also use the default Uu RLC channel configuration. 
Observation 4: During relay UE in IDLE/INACTIVE state performs RRC establishment/resume for remote UE’s SRB0 message, it may receive the dedicated Uu RLC channel configuration for relaying in RRCSetup / RRCResume message because gNB know that the RRC establishment of relay UE is for remote UE 
In summary, for Case 1, we prefer a default configuration for Uu RLC channel, which can be reconfigured to a dedicated RLC channel by gNB. For Case 2, gNB can provide dedicated configuration in the response message (RRCSetup / RRCResume) towards relay UE. However, if gNB doesn’t include the dedicated configuration, relay UE can also use the default configuration. Therefore, we propose to support both default configuration and dedicated configuration for Uu RLC channel.    
Proposal 3: For the delivery of remote UE’s SRB0 RRC message and SRB1 RRC message such as RRCResume and RRCReestablishment message:

· Introduce a default configuration of Uu RLC channel for relaying, which can be reconfigured to dedicated configuration by the Network

· Network configuration via dedicated signaling is used for the configuration of Uu RLC channel if it is available in relay UE. Otherwise, relay UE can use the default configuration                                       

2.1.4 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
2.1.5 Remaining issue on RRC re-establishment procedure
In RAN2#113b-e [3], the following agreements on RLF triggered relay (re)selection were made:

Proposal 8: RAN2 confirm that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected by remote UE.  FFS if there is any impact to other RLF handling activities.
Proposal 4: When Uu RLF is detected by relay UE, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification.

Proposal 8: If both a suitable cell and a suitable relay are available, the remote UE can select either one (or both, for L3 relay only) based on its implementation in this release (i.e. TS 38.304 will not specify any additional procedure for selecting between the cell and the relay). FFS whether any enhancements to the cell (re)selection procedure for L2 relay.
We think these agreements can be applied for L2 relay to trigger RRC re-establishment procedure. Specifically, when either PC5 RLF detected in remote UE or Uu RLF is notified to remote UE, remote UE can trigger RRC re-establishment to recover RRC connection. Meanwhile, as highlighted FFS indicated, remote UE can select either a suitable cell or a suitable relay based on its implementation, which can be extended to RRC re-establishment. Thus, we propose:

Proposal 5: Upon either detected PC5 RLF or notified Uu RLF by relay UE, remote UE triggers RRC re-establishment either via a suitable relay or a suitable cell based on its implementation
2.2 Paging forwarding
In RAN2#113b-e [3], only the below 2 easy agreements were made. And RAN2 sent LS to SA3 on security concern for remote UE to share its 5G-S-TMSI/I-RNTI with relay UE.
Proposal 12: [19/23] [Easy] Suppose a relay UE needs to monitor paging for a remote UE, the relay UE should monitor all POs for the remote UE as a baseline. 

Proposal 13: [23/23] [Easy] Unicast can be used for the paging forwarding via PC5.

In this section, we discuss its major remaining issues.
2.2.1 Cast-type of paging forwarding

It was agreed that unicast can be used for paging forwarding. Whether broadcast/groupcast can also be used is FFS. However, we think SA3 decision on UE ID exposure may impact the cast-type used for paging forwarding. For example, if SA3 conclude remote UE ID can’t be shared with relay UE, then only POs can be exchanged, which implies that relay UE can only identify a group of possible remote UEs associated with one PO. Then, maybe groupcast can be considered. Thus, we think whether broadcast/groupcast can be also used for paging forwarding needs to be discussed after reception of SA3 response.  

2.2.2 Paging monitoring when relay UE in IDLE/INACTVE
In TR 38.836 [2], it was captured that both CN paging and RAN paging are supported for relay UE paging forwarding. However, because relay and remote UE may be in different RRC state, it implies that an INACTIVE/IDLE relay may need to monitor both CN paging and RAN paging, which may not be allowed in current spec. For example, if an INACTIVE relay receives CN paging, it shall perform NAS recovery and enter IDLE state according to TS 38.304 [6] as copied below:

Copy from TS 38.304
7.1 Discontinuous Reception for paging
The UE may use Discontinuous Reception (DRX) in RRC_IDLE and RRC_INACTIVE state in order to reduce power consumption. The UE monitors one paging occasion (PO) per DRX cycle. A PO is a set of PDCCH monitoring occasions and can consist of multiple time slots (e.g. subframe or OFDM symbol) where paging DCI can be sent (TS 38.213 [4]). One Paging Frame (PF) is one Radio Frame and may contain one or multiple PO(s) or starting point of a PO.

In multi-beam operations, the UE can assume that the same paging message is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.
The UE initiates RRC Connection Resume procedure upon receiving RAN initiated paging. If the UE receives a CN initiated paging in RRC_INACTIVE state, the UE moves to RRC_IDLE and informs NAS. 
We think the following two cases should be typical deployment scenarios in sidelink relay, and should be supported:

1) INACTIVE relay UE can monitor and forward CN paging for an IDLE remote UE. And relay UE will not transit to IDLE state due to CN paging for remote UE. 
2) IDLE relay UE can monitor and forward RAN paging for an INACTIVE remote UE. Note that in Proposal 1, we have discussed the necessity to support the RRC state combination of relay in IDLE and remote UE in INACTIVE.

Proposal 6: INACTIVE relay UE can monitor and forward CN paging for an IDLE remote UE, without transition to IDLE state due to CN paging for remote UE. 

Proposal 7: IDLE relay UE can monitor and forward RAN paging for an INACTIVE remote UE.

2.2.3 Paging monitoring when relay UE in CONNECTED 

When both relay and remote UE are in CONNECTED, we don’t think relay UE needs to monitor paging for remote UE. For a CONNECTED UE, it needs to monitor paging for PWS and SIB update according to spec. Then, relay UE anyway needs to monitor paging for PWS and SIB update (and forward necessary ones to remote UE).
Proposal 8: CONNECTED relay UE doesn’t monitor paging for remote UE in CONNECTED state.
When remote UE is in IDLE/INACTIVE state while relay is in CONNECTED state. It is not clear whether CONNECTED relay needs to monitor remote UE’s paging and forwarding. This issue was briefly discussed in offline#603 of RAN2#113b-e [4] but no conclusion was made. The two alternatives are:
· Alt-1: CONNECTED relay still monitors IDLE/INACTIVE remote UE’s paging
· Alt-2: CONNECTED relay doesn’t monitor IDLE/INACTIVE remote UE’s paging. Instead, the Network includes paging record of remote UE in dedicated RRC message towards relay UE
Between them, we prefer Alt-2 because it can provide below benefit over Alt-1:

1) It can save relay UE’s power caused by paging monitoring, especially when many remote UEs are connected to the relay

2) It can resolve the issue of missing remote UE’s paging when relay UE is not in initial BWP. Please note that it is the similar solution for missing SIB specified in NR Rel-15. If dedicated RRC signaling can’t be used, then the Network can only either configure common CORESET/SS in all BWPs or configure all BWPs overlapping with initial BWP. The former solution doesn’t work because only up to 3 common CORESET can be configured across all BWPs. The later solution will put a strict and unnecessary restriction on BWP configuration, which should be avoided.     
In offline#603 of RAN2#113b-e [4], some companies argued that gNB may not be aware of cell reselection performed by remote UE in Alt-2. However, we think Alt-1 has the same issue. Furthermore, relay UE will detect PC5 RLF via keep alive timer after remote UE’s cell reselection. Then relay UE sends PC5 RLF to notify gNB as agreed in RAN2#113b-e [2], so that gNB can be aware of leaving of remote UE.
Proposal 9: CONNECTED relay doesn’t monitor IDLE/INACTIVE remote UE’s paging. Instead, the Network includes paging record of remote UE in dedicated RRC message towards relay. 
2.3 SIB forwarding

In RAN2#113b-e [3], only the below 3 easy agreements were made.

Proposal 9-1: [23/23] [Easy] For RRC_Connected remote UE, RAN2 confirm that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE.

Proposal 9-2: [22/23] [Easy] 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.

Proposal 10-2: [23/23] [Easy] PC5-RRC message can be used to carry the system information forwarding via PC5. 

In this section, we discuss its major remaining issues.
2.3.1 SIB delivery before PC5 connection

In offline#603 [4] of RAN2#113b-e [3], it was discussed whether remote UE can acquire SIB before PC5 connection. Based on majority view, below proposal was made but not discussed online due to lack of time.
Proposal 10-1: [18/23] Remote UE can receive the system information via PC5 both before and after PC5 connection establishment with relay UE.
We think it is important for OOC remote UE to acquire SIB before PC5 connection with relay UE, in order to initialize RRC establishment. Otherwise, OOC remote UE has to establish unicast PC5 connection to get these info, which is quite inefficient and time consuming because the serving cell of relay may not a good choice for the remote UE. 
Observation 5: OOC remote UE needs to acquire SIB before PC5 connection with relay UE for initialization of RRC establishment. Otherwise, it has to establish unicast PC5 connection to get these info, which is quite inefficient and time consuming because the serving cell of relay may not a good choice for the remote UE. 
Proposal 10: Remote UE in OOC can receive SIB before PC5 connection with relay UE for initialization of RRC establishment
Basically, the necessary info for RRC establishment are included in MIB and SIB. Then, a followed question is whether entire SIB(s) or part of essential SIB info need to be acquired before PC5 connection. We think it depends on the fraction between the necessary info for RRC establishment and entire MIB/SIB payload. Analysis is illustrated in Table 1 and Table 2: 

	MIB/SIB(s) 
	Included IE(s)
	Payload size (bit)
	Useful IE(s) before remote UE PC5 connection
	E-SIB Payload 
	Note

	MIB
	systemFrameNumber
	10

(total)
	N/a
	0
	Remote UE is not required to SFN-sync with gNB.

	
	PHY resource related:

subCarrierSpacingCommon

ssb-SubcarrierOffset

dmrs-TypeA-Position
	6
	N/A
	0
	

	
	CORESET#0:

pdcch-ConfigSIB1
	8
	N/A
	0
	

	
	“Cell barred”:

cellBarred

intraFreqReselection
	2
	N/A
	0
	Assume relay UE can’t camp in a “barred” cell

	SIB1
	Cell selection:

cellSelectionInfo
	19
	N/A
	0
	Only OOC remote UE needs to receive E-SIB via relay before PC5 setup

	
	Cell Access related IEs:

cellAccessRelatedInfo
	~144
	plmn-IdentityList
	3*25
	Assume 3 PLMN share common TA, ranac and Cell ID

	
	
	
	TAC
	24
	

	
	
	
	ranac
	7
	

	
	
	
	cellIdentity
	36
	

	
	
	
	cellReservedForOperatorUse
	1 (FFS)
	

	
	Cell selection related:

connEstFailureControl
	9
	N/A
	0
	Only OOC remote UE receives E-SIB from relay

	
	SI scheduling info:

si-SchedulingInfo
	226 
	N/A
	0
	Assume max 4 SI message with 8 SIB

It can be acquired after PC5 setup

	
	Serving cell PHY config:

servingCellConfigCommon
	~1590
	N/A
	0
	Assume BCCH and PCCH config are not needed for remote UE

	
	ims-EmergencySupport

eCallOverIMS-Support
	2
	N/A
	0
	It can be acquired after PC5 setup

	
	Timer:

ue-TimersAndConstants
	21
	t300
	3
	RLM related timers are not useful (RLM is suspended)

	
	
	
	t319
	3
	

	
	UAC config:

uac-BarringInfo
	217
	uac-BarringInfo
	217
	Assume #AC=16, 8 sets, 3 PLMN share same config

	
	useFullResumeID
	1
	useFullResumeID
	1
	

	Total 
	~2242 bit
	~367 bit 
	ESIB/(MIB+SIB1)

= 16.3%


     Table.1 Analysis of essential SIB info (E-SIB) in MIB and SIB1
	SIB type
	Function
	Need to be included in E-SIB?

	SIB2/3/4/5
	Cell reselection related IE(s)
	No, only OOC remote UE needs to receive E-SIB via relay before PC5 connection. IC remote UE should have acquired from gNB directly 

	SIB6/7/8
	ETWS/CMAS
	No, they can be acquired after PC5 connection  

	SIB9
	GPS time and Coordinated Universal Time (UTC)
	No, they are not useful to remote UE (sidelink UE is equipped with GPS)

	SIB10
	HRNNs of the NPNs
	No, NPN is not supported for relay in this release

	SIB11
	idle/inactive measurements
	No, early measurement not supported for relay in this release

	SIB12
	NR sidelink communication configuration
	No, only OOC remote UE needs to receive E-SIB via relay before PC5 connection. Such remote UEs use pre-configuration

	SIB13/14
	LTE V2X sidelink communication configuration
	No, LTE V2X is not supported for relay in this release


     Table.2 Analysis of whether SIBs other than MIB/SIB1 need to be included in E-SIB
· From Table 1, we can see:

· RRC establishment needs essentially ~367 bit, which is only 16.3% compared with total payload size of MIB+SIB1. 

· The required IEs are PLMN ID (~75bit), TAC (24bit), ranac (7bit), cell ID (36bit), t300 (3bit), t319 (3bit), useFullResumeID (1bit) and UAC config (~217bit) 

· From Table 2, we can see that SIBs other than MIB/SIB1 are not required to be included in E-SIB
Observation 6: RRC establishment required essential IEs with total ~367bit, which includes PLMN ID (~75bit), TAC (24bit), ranac (7bit), cell ID (36bit), t300 (3bit), t319 (3bit), useFullResumeID (1bit) and UAC config (~217bit). It is only 16.3% compared with total payload size of MIB+SIB1.
Obviously, it will be quite inefficient if relay UE broadcast entire MIB and SIB1 because only 16.3% IEs are needed for OOC remote UE to initialize RRC establishment. Therefore, we propose that only this small set of essential SIB (a.k.a. E-SIB) needs to be acquired by OOC remote UE before PC5 connection with relay UE.
Proposal 11: Before connected to Relay UE, remote UE can acquire a small set of essential parameters of system information (a.k.a., E-SIB) from relay UE. E-SIB includes PLMN ID (~75bit), TAC (24bit), ranac (7bit), cell ID (36bit), t300 (3bit), t319 (3bit), useFullResumeID (1bit) and UAC config (~217bit).
With regarding to how E-SIB is generated by relay UE, we basically have two alternatives:

· Alt-1: Generated by relay UE based on Uu SIBs

· Alt-2: gNB broadcast E-SIB in a separate SIB (e.g. SIB 15), so relay can forward it to remote UE 

Between them, we prefer Alt-1 because Alt-2 needs to introduce a new Uu SIB which is not necessary. 
Proposal 12: E-SIB is generated by relay UE based on Uu SIBs, i.e. no need to introduce a new Uu SIB to provide E-SIB.
Then, on how E-SIB is transmitted by relay UE, offline#603 of RAN2#113b-e discussed this issue and below two alternatives are identified [4]:
· Alt-1: E-SIB is included in discovery message
· Alt-2: E-SIB is sent via a new broadcast PC5 RRC message  
We think both alternatives can work with different kinds of cost. Specially, the cost of Alt-1 is to introduce extra NAS-AS interaction; while the cost of Alt-2 is the extra spec work to introduce a broadcast PC5 RRC message. In our view, at least PLMN ID, TAC, and cell ID should be included in discovery message (i.e. Alt-1) because these IEs are required to send to UE’s upper layer according to TS 38.331 [5]. Thus, no extra NAS-AS interaction is required to be introduced. For the other IEs of E-SIB, we also prefer to include them in discovery message. Otherwise, remote UE is required to monitor two broadcast messages (i.e. discovery message and broadcast PC5 RRC) before PC5 connection, which introduces extra complexity for relay UE. However, we are open for discussion.   
Proposal 13: For E-SIB delivery, at least PLMN ID, TAC, and cell ID are included in discovery message because they are required to be sent to upper layer according to TS 38.331. FFS whether to include other IEs of E-SIB in discovery message or a new broadcast PC5 RRC message 
2.3.2 SIB delivery after PC5 connection
After relay connected, at least unicast PC5-RRC signalling can be used for SIB delivery. Whether to also support broadcast/groupcast can be further discussed. When only uncast PC5-RRC is used for paging forwarding, we think relay UE can forward entire Uu SIB(s) to remote UE, in order to simplify remote processing. In addition, we prefer to introduce a new SL-SRB to unicast forward Uu SRB. The logical channel priority of the new SL-SRB is fixed and between SL-SRB 2 and SL-SRB3. 
Proposal 14: After PC5 connection established with remote UE, relay UE can use a new SL-SRB to unicast forward entire Uu SIB(s) to remote UE. The logical channel priority of the new SL-SRB is fixed and between SL-SRB 2 and SL-SRB3. FFS whether to also support SIB forwarding via broadcast/groupcast. 
Meanwhile, cconsidering different remote UEs may have different interest/capability, we think there is no need to restrict which SIBs should be forwarded by relay, i.e. when to forward and which SIB to forward can be left to relay UE implementation.
Proposal 15: When to forward and which SIB to forward are left to relay UE implementation. 
2.4 UAC

In RAN2#113b-e [3], the following WA on UAC was made with one FFS:

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.

We think RAN2 can simply confirm this WA. For the FFS, our preference is that relay UE still needs to perform UAC because relay is a UE which is different from IAB. Furthermore, the existing AC 8 (i.e. MO signaling on RRC level resulting from other than paging) can be reused when it intends to access network only for the purpose of relaying but not for its own service. 
Proposal 16: Remote UE can reuse legacy access control and no need to enhance the access control procedure of Remote UE. Relay UE needs to perform UAC with existing AC 8 (i.e. MO signaling on RRC level resulting from other than paging) when it intends to access network only for the purpose of relaying but not for its own service

3 Conclusion
In this contribution, we further discuss control plane procedure for L2 U2N relay. Our observations are:

Observation 1: One use/benefit scenario to allow relay in IDLE and remote UE in INACTIVE: remote UE may move and resume in another cell via Uu directly, where resumed gNB can reduce RRC signaling overhead via UE context retrieve procedure
Observation 2: If relay in IDLE and remote UE in INACTIVE is not allowed by spec, it is difficulty for Network to preclude this state combination in deployment, especially in case of UE autonomous state transition to IDLE or INACTIVE state
Observation 3: 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 because remote UE is in IDLE/INACTIVE state
Observation 4: During relay UE in IDLE/INACTIVE state performs RRC establishment/resume for remote UE’s SRB0 message, it may receive the dedicated Uu RLC channel configuration for relaying in RRCSetup / RRCResume message because gNB know that the RRC establishment of relay UE is for remote UE 
Observation 5: OOC remote UE needs to acquire SIB before PC5 connection with relay UE for initialization of RRC establishment. Otherwise, it has to establish unicast PC5 connection to get these info, which is quite inefficient and time consuming because the serving cell of relay may not a good choice for the remote UE. 
Observation 6: RRC establishment required essential IEs with total ~367bit, which includes PLMN ID (~75bit), TAC (24bit), ranac (7bit), cell ID (36bit), t300 (3bit), t319 (3bit), useFullResumeID (1bit) and UAC config (~217bit). It is only 16.3% compared with total payload size of MIB+SIB1.
Based on discussion, our proposals are:
RRC connection management
Proposal 1: In L2 U2N relay, allow the RRC state combination of relay in IDLE and remote UE in INACTIVE

Proposal 2: New establishment/resume cause value should be set when relay UE enters RRC_CONNECTED for relaying purpose. RAN2 send an LS to SA2/CT1 on RAN2’s progress on this.
Proposal 3: For the delivery of remote UE’s SRB0 RRC message and SRB1 RRC message such as RRCResume and RRCReestablishment message: 

· Introduce a default configuration of Uu RLC channel for relaying, which can be reconfigured to dedicated configuration by the Network

· Network configuration via dedicated signaling is used for the configuration of Uu RLC channel if it is available in relay UE. Otherwise, relay UE can use the default configuration                                       

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
Proposal 5: Upon either detected PC5 RLF or notified Uu RLF by relay UE, remote UE triggers RRC re-establishment either via a suitable relay or a suitable cell based on its implementation

Paging forwarding
Proposal 6: INACTIVE relay UE can monitor and forward CN paging for an IDLE remote UE, without transition to IDLE state due to CN paging for remote UE. 

Proposal 7: IDLE relay UE can monitor and forward RAN paging for an INACTIVE remote UE.

Proposal 8: CONNECTED relay UE doesn’t monitor paging for remote UE in CONNECTED state.
Proposal 9: CONNECTED relay doesn’t monitor IDLE/INACTIVE remote UE’s paging. Instead, the Network includes paging record of remote UE in dedicated RRC message towards relay. 

SIB forwarding

Proposal 10: Remote UE in OOC can receive SIB before PC5 connection with relay UE for initialization of RRC establishment
Proposal 11: Before connected to Relay UE, remote UE can acquire a small set of essential parameters of system information (a.k.a., E-SIB) from relay UE. E-SIB includes PLMN ID (~75bit), TAC (24bit), ranac (7bit), cell ID (36bit), t300 (3bit), t319 (3bit), useFullResumeID (1bit) and UAC config (~217bit).
Proposal 12: E-SIB is generated by relay UE based on Uu SIBs, i.e. no need to introduce a new Uu SIB to provide E-SIB.
Proposal 13: For E-SIB delivery, at least PLMN ID, TAC, and cell ID are included in discovery message because they are required to be sent to upper layer according to TS 38.331. FFS whether to include other IEs of E-SIB in discovery message or a new broadcast PC5 RRC message 
Proposal 14: After PC5 connection established with remote UE, relay UE can use a new SL-SRB to unicast forward entire Uu SIB(s) to remote UE. The logical channel priority of the new SL-SRB is fixed and between SL-SRB 2 and SL-SRB3. FFS whether to also support SIB forwarding via broadcast/groupcast. 
Proposal 15: When to forward and which SIB to forward are left to relay UE implementation. 
UAC

Proposal 16: Remote UE can reuse legacy access control and no need to enhance the access control procedure of Remote UE. Relay UE needs to perform UAC with existing AC 8 (i.e. MO signaling on RRC level resulting from other than paging) when it intends to access network only for the purpose of relaying but not for its own service
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