3GPP TSG-RAN WG2 Meeting #113bis electronic
R2-2104503
Online, April 12 – April 20, 2021
Title: 
Summary document of AI 8.7.4.1
Source: 
ZTE
Agenda item:
8.7.4.1
Document for:
Discussion and Decision
Introduction
This document is to provide a summary of the documents submitted to the AI 8.7.4.1.
Discussion
Connection management
Relay UE’s RRC connection establishment/resume

During RRC establishment or resume, relay UE need to indicate the establishment cause value for gNB to decide whether accept or reject the request. Although the request is sent by relay UE, but the intention is to relay remote UE’s traffic. So it’s reasonable for relay UE to align cause value as remote UE or indicate the relaying purpose. [5] [27] suggests to define new establishmentCause value for relay UE’s RRC connection request since relay UE may initiate this procedure upon reception of a message (whether first RRC message or a trigger message) on PC5 from remote UE. [11] propose that relay UE align the cause value as remote UE in RRC establishment or resume. [11] [27] mentions that the Remote UE need to indicate its cause value to relay UE. [5] [27] mentions that Relay UE needs an establishment cause value not based on upper layer request to establish its own Uu RRC connection. [34] propose to further discuss how to set the establishment cause value or resume cause value when Relay enter RRC_CONNECTED triggered by PC5. [27] suggests to discuss the trigger to initiate RRC Connection establishment at Relay UE including upper layer request and initiate LS to SA2 if necessary.

Proposal 1-1: [Cross group] RAN2 to discuss how to set the establishment/resume cause value when relay UE enter RRC_CONNECTED for relaying purpose, with existing establishment/resume cause value or define a new establishment/resume cause value. RAN2 to send an LS to SA2 if necessary.
Suppose the relay UE is in RRC IDLE/INACTIVE state, which message from remote UE can trigger relay UE to perform connection establishment is discussed. [1] [8] [18] propose that relay UE in IDLE/INACTIVE initiates a connection establishment/resume upon reception of the remote UE’s first RRC message. [10] proposes that relay UE is triggered to enter into RRC_CONNECTED state based on reception of a message from remote UE on the LCH for specified/default configuration for SRB0/1. In [18], it is further proposed that if remote UE has not setup PC5 connection with relay UE, the relay UE may be triggered to establish its own connection with the gNB upon the reception of a “first message” from the remote UE, regardless if the “first message” is part of the relay selection or PC5-RRC connection establishment message.
In addition, [18] mentions that RAN2 should consider how to handle the case when the relay UE’s own RRC connection request fails while it has already received an RRCSetupRequest or an RRCResumeRequest from the remote UE. [10] propose that relay notify remote UE on the relay UE Uu connection establishment failure via PC5-S message via adaptation layer control PDU. 

Rapporteur view: These issues can be handled after some progresses on normal procedures. 
Remote UE’s RRC connection establishment/resume/re-establishment

In [24], it mentions that when the remote or relay UE perform an RRC resume or RRC reestablishment procedure and  the remote and relay UE are close enough to keep their PC5 link, it may be possible that PC5 link may still be kept while Uu link is changed for both of them. So [24] propose that when the Retrieve UE Context procedure is performed, the new gNB should retrieve both the remote and relay UE context. This can be achieved either by the UE that trigger the procedure (either the remote or relay UE) to indicate to the new gNB that the UE context of both the remote UE and relay UE should be retrieved, or by the old gNB sending to the new gNB both the remote and relay UE context when getting the Retrieve UE Context Request. [24] propose that RAN2 to send an LS to RAN3 in order to address the case and include in the LS the following solutions and let RAN3 to decide which solution to adopt.
Proposal 1-2: [Cross group][Lower priority] RAN2 to discuss whether the new gNB should retrieve both the remote and relay UE context via Retrieve UE Context procedure in case of RRC re-establishment and RRC resume, and initiate LS to RAN3 if necessary. 

With regard to the remote UE connected via a relay UE, [8] [34]propose that the RLF of remote UE with gNB can be triggered when SL-RLF occurs.  [8] [10] [20] [34] also propose that the RLF of remote UE with gNB can be triggered when relay UE notify remote UE on the Uu-RLF of relay UE. [34] [20] propose the remote UE tries to re-establish the RRC connection with gNB upon the RLF of remote UE with gNB is detected. [20] further propose that relay UE Uu link recovery failure may trigger the re-establishment of remote UE. [8] [20] [34] propose that remote UE may select a suitable cell or suitable relay to send RRCReestablishmentRequest message. [8] propose that the selection can be based on Uu link quality, SL link quality, and measured CBR. [8] also proposes that remote UE may be configured with a list of relay UEs in which re-establishment can be performed and remote UE informs the upper layer of the selected relay UE in which to perform re-establishment, if not already PC5-RRC connected the selected relay UE.
Proposal 1-3: [Lower priority] The RLF of remote UE with gNB can be triggered by: 1) SL-RLF; 2) Uu-RLF of relay UE notified by relay UE.
[1] proposes that remote UE in RRC_CONNECTED state performs relaxed Uu RLM or suspends Uu RLM with gNB. In [20],  it mentions that the remote UE may experience more time to successfully complete the RRC connection establishment procedure. The legacy timer length of T300 is not suitable for the control of Remote UE’s RRC connection establishment. So [20] propose to discuss whether to control the RRC connection establishment procedure for Remote UE with a longer timer length than legacy T300. [22] propose that RRC connection resume procedure in Uu is considered as baseline for supporting Remote UE to resume the suspended RRC connection with gNB via Relay UE. Moreover, RRC connection resume procedure in Uu is reused for supporting Remote UE to resume the suspended RRC connection directly with gNB.

Rapporteur view: These issues are not fundamental for U2N relay and can be discussed later. 
PC5 and Uu RLC channel configuration
During the connection establishment procedure of remote UE, PC5 connection needs to be setup between remote UE and relay UE. Meanwhile, the RRC connection needs to be setup between remote UE and gNB. In order to support the CP and UP packet relaying of remote UE, the PC5 and Uu RLC channel should be configured for remote UE and relay UE. Generally speaking, the RLC channel configuration can be divided into following options:

Opt1: specified (fixed) configuration, can not be overridden

Opt2: default configuration, can be overridden by dedicated signalling

Opt3: network configuration via dedicated signalling

Opt4: reuse the SLRB and/or Uu SRB to deliver remote UE’s CP signalling within RRC container
PC5 RLC channel configuration

With regard to the PC5 RLC channel configuration, different configuration options may be used for different type of CP and UP packet relaying. 
For the delivery of remote UE’s SRB0 RRC message

In [1] [6] [10] [13], specified(fixed) configuration of PC5 RLC channel (Opt1) is suggested for the delivery of SRB0 RRC message. In [6] [8] [15], default configuration(Opt 2) of relay UE and remote UE is mentioned for the PC5 RLC channel configuration for transmission of the remote UE’s first Uu RRC message upon establishment of the PC5-RRC connection. In [6], it mentions that remote UE and relay UE can initiate signalling handshake to configure RLC bearer configuration for Uu SRB0 transmission.Furthermore, [6] and [17] mention that remote UE can use a PC5-RRC message as a RRC container to carry the SRB0 message to Relay UE (Opt4) . 

Proposal 1-4: [For discussion] RAN2 to discuss whether specified or default configuration of PC5 RLC channel  is used for the delivery of remote UE’s SRB0 RRC message.
For the delivery of remote UE’s SRB1 RRC message

[1] and [34] propose to use default PC5 RLC channel configuration for transmitting the remote UE’s SRB1 message (i.e. RRCResume and RRCReestablishment)  since the response message to the first RRC request message will be directly transmitted via SRB1. [10] proposes to define default configuration for PC5 RLC channel configuration for remote UE and relay UE. On the other hand,  [13] [15][27] propose  to use network configuration of PC5 RLC channel for the delivery of remote UE’s SRB1 message. [1] propose to use network configuration of PC5 RLC channel for the delivery of remote UE’s SRB1 message other than RRCResume and RRCReestablishment.
Proposal 1-5: [Easy] Network configuration of PC5 RLC channel is used for the delivery of remote UE’s SRB1 RRC message, other than RRCResume and RRCReestablishment. FFS default configuration or network configuration for the delivery of RRCResume and RRCReestablishment. 
For the delivery of remote UE’s SRB2 RRC message and Uu DRB packets

[1] [10] [13] [15] propose the network configuration of PC5 RLC channel for the delivery of  remote UE’s SRB2 RRC message and Uu DRB packets.
Proposal 1-6: [Easy] Network configuration of PC5 RLC channel is used for the delivery of remote UE’s SRB2 RRC message and Uu DRB packets. 

Uu RLC channel configuration 
With regard to the Uu RLC channel configuration, different configuration options may be used for different type of CP and UP packet relaying. 

[1] [10] [13] propose to rely on network configuration for the Uu RLC channel configuration for the delivery of remote UE’s SRB/DRB.  [15] [27] [34] propose to use default configuration of Uu RLC channel to deliver remote UE’s SRB0 message. [27] further suggest that it is up to network implementation whether the Relay UE is provided with default configuration or Remote-UE specific configuration for adaptation over Uu of Remote UE’s first message. [15] propose to rely on network configuration for the Uu RLC channel configuration for the delivery of remote UE’s SRB1/SRB2/DRB message. [34] suggests to use network configuration of Uu RLC channel for the delivery of remote UE’s SRB1. [6] [8] [17] propose the relay UE’s SRB is used to deliver the remote UE’s first RRC message as RRC container without adaptation layer header. 

Proposal 1-7: [For discussion] RAN2 to discuss whether default configuration or network configuration of Uu RLC channel is used for the delivery of remote UE’s SRB0 message. 
Proposal 1-8: [Easy] Network configuration of Uu RLC channel is used for the delivery of remote UE’s SRB1/2 RRC message and Uu DRB packets. FFS default configuration or network configuration for delivery of RRCResume and RRCReestablishment. 
[1] [10] [13] [15] propose that only the RLC/LCH configuration is necessary for the PC5 RLC channel of relay UE and remote UE. Actually, this principle also applies to the Uu RLC channel. For the remote UE’s SRB1/SRB2, the Uu PDCP configuration is necessary for remote UE.  For the remote UE’s DRB, the Uu PDCP/SDAP configuration is necessary for remote UE. 

Proposal 1-9:  For the PC5 RLC channel, only the RLC/LCH configuration is necessary for the relay UE and remote UE. For the Uu RLC channel, only the RLC/LCH configuration is necessary for the relay UE.

Proposal 1-10: For the remote UE’s SRB1/SRB2, only the Uu PDCP configuration is necessary for remote UE.  For the remote UE’s DRB, only the Uu PDCP/SDAP configuration is necessary for remote UE. 

Bearer mapping configuration

Bearer mapping at remote UE

Remote UE needs to perform the bearer mapping between remote UE’s SRB/DRB and PC5 RLC channel. Different configuration option are proposed based on the remote UE’s RB type.
Mapping between remote UE’s SRB0 and PC5 RLC channel
[3] propose to use pre-defined bearer mapping. [10] propose to rely on specified configuration. 
Mapping between remote UE’s SRB1 and PC5 RLC channel
[3] [13] propose the network configuration of bearer mapping between remote UE’s SRB1 and PC5 RLC channel. [10] proposes a default bearer mapping configuration. 
Mapping between remote UE’s SRB2/DRB and PC5 RLC channel
[1] [3] [10] [13] propose network configuration of bearer mapping between remote UE’s SRB2/DRB and PC5 RLC channel. [34] propose network configuration of bearer mapping between remote UE’s DRB and PC5 RLC channel.
Bearer mapping at relay UE
Remote UE needs to perform the bearer mapping between remote UE’s SRB/DRB and PC5 RLC channel. Different configuration option are proposed based on the remote UE’s RB type.

Mapping between PC5 RLC channel and Uu RLC channel for remote UE’s SRB0
[1] proposes to use specified bearer mapping configuration for the mapping between PC5 RLC channel and Uu RLC channel for remote UE’s Uu SRB1. [3] proposes to use pre-defined bearer mapping. 
Mapping between PC5 RLC channel and Uu RLC channel for remote UE’s Uu SRB1 
[1] proposes to use default bearer mapping configuration for remote UE’s SRB1 message such as RRCResume and RRCReestablishment. For the other remote UE1’s SRB1 message, [1] propose to use network configuration of bearer mapping. [3] [13] proposes to use network configuration of bearer mapping between PC5 RLC channel and Uu RLC channel for remote UE’s Uu SRB1.
Mapping between PC5 RLC channel and Uu RLC channel for remote UE’s Uu SRB2/DRB
[1] [3] [13] proposes to rely on network configuration of bearer mapping between PC5 RLC channel and Uu RLC channel for remote UE’s Uu SRB2/DRB.
Proposal 1-11: [Easy] Relay UE is configured by network with bearer mapping between PC5 RLC channel and Uu RLC channel for remote UE’s Uu SRB2/DRB relaying. 
The RRC state of remote UE and relay UE
[1] [10] [24] proposes to support the RRC state combination of relay in IDLE and remote UE in INACTIVE, which could achieve power saving performance in case there is no active data transfer. [27] suggest to discuss whether it is desirable to allow RRC_IDLE state for the Relay UE which has already enabled relaying functionalities (e.g. by sending discovery message).  

Proposal 1-12: RAN2 to discuss whether to support the RRC state combination of relay in IDLE and remote UE in INACTIVE.
 Other issues

[27] propose to discuss whether it is feasible for the Relay UE to send indication to the gNB when the Relay UE intends to perform relay functionalities. [19] propose that  remote UE is (pre-)configured whether to establish and maintain U2N relay connection to NW via relay UE or not when it enters OoC in RRC_IDLE state. Remote UE in idle state is configured to establish SL based U2N relay connection on the need basis, e.g. triggered by configured conditions related to, e.g., registration area update, paging monitoring or for period traffic transmission. 
[1] proposes that before releasing relay UE, gNB is required to send all remote UEs to IDLE/INACTIVE or switch them to other relays. [20] proposes the Relay UE is not expected to receive RRCRelease message from the NW, whether the Relay UE upon locally RRC connection release in exceptional cases can be indicated to Remote UE and how Remote UE uses the indicator is FFS. [20] proposes to discuss whether to support Remote UE re-direction (e.g., redirectedCarrierInfo) within RRCRelease message if Remote UE is PC5 connected to Relay UE. [20] propose to discuss whether the PC5 RRC connection between Remote UE and Relay UE is released or kept when Remote UE is in RRC_INACTIVE. 

[6] proposes that Remote UE explicitly indicates its Remote UE ID to relay UE/gNB and gNB explicitly indicates its Remote UE ID to Relay UE during its response to the SRB0 message coming from Remote UE for purpose of RRC connection management.

Rapporteur view: These issues can be handled after some progresses on other issues. 
System information delivery

Which system information should be forwarded to remote UE

[2] proposes that before connected to Relay UE, remote UE can acquire a small set of essential parameters of system information broadcast/groupcast by relay UE, such as  cell access parameter (e.g. PLMN ID, cell ID, cell barring), configuration to initialize RRC establishment (e.g. T300/T319) and UAC configuration. [3] [16] proposes that MIB, SIB1 and SIB12 should be relayed to Remote UE as essential SIBs. [26] proposes that Minimum SI can be relayed to remote UEs via broadcast and group cast. [34] proposes that SIB1/2/3/4/5/6/7/8/12/13/14 can be relaying to the Remote UE by Relay UE. [14] proposes that only the most essential system information should be delivered to the remote UE. [24] proposes that whether a full SIB or selected SIB information are relayed by the relay UE to the remote UE is left to relay UE implementation. [5] proposes to define a set of SIBs which are mandatory for a relay UE to be forwarded.
Proposal 2-1: [For discussion] RAN2 to discuss which system information (e.g. MIB, SIB1/2/3/4/5/6/7/8/12/13/14) should be forwarded to remote UE.
On-demand system information acquisition

For RRC_Connected remote UE, [7] [14] [21] [26] proposes that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE and  network can respond by sending dedicated RRC message for concerned SIBs.
For RRC_Idle/INACTIVE remote UE, [7] [26] propose to support the Msg3 based on-demand SI request for remote UE. However [2] and [3] proposes that legacy on-demand SIB acquisition procedure can’t work for IDLE/INACTIVE remote UE. In order to support the on-demand system information acquisition of remote UE, [2] [3] [7] [14] [21] [29] [34] [36] proposes that  remote UE informs relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE triggers legacy on-demand SIB acquisition procedure and includes the acquired SIB in PC5 RRC message. [7] also mentions that the on demand SIB request is from remote UE to network, and relay UE is not aware of the requested SIB. Relay UE just forwards the on demand SIB request to gNB, and later forwards the SIBs to remote UE. Here the SIBs which are mandatory for a relay UE to be forwarded need to be specified, i.e. define some SIBs that the relay should keep monitoring. [16] propose to discuss the need of on-demand SI request for non-essential system information for Remote UE in RRC_IDLE or RRC_INACTIVE. [21] proposes to define the criteria for a remote UE to request a relay UE for system information delivery. It is also proposed in [21] that a relay UE may switch on/off system information delivery function by a remote UE announcement and be responsible for the first time and subsequent modified system information delivery. 
Proposal 2-2: [Easy] RAN2 to confirm that for RRC_Connected remote UE, DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE and  network can respond by sending dedicated RRC message for concerned SIBs.

Proposal 2-3: [For discussion] For RRC_Idle/INACTIVE remote UE, RAN2 discuss how the on demand SI acquisition can be achieved:
Option1: Remote UE informs relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE triggers legacy on-demand SIB acquisition procedure and includes the acquired SIB in PC5 message.
Option2: Remote UE triggers legacy on-demand SIB acquisition procedure towards gNB, where relay UE just forwards the on demand SIB request from remote UE to gNB.
How to forward the system information to remote UE
For the system information forwarding by relay UE, [2] proposes relay UE collect the information based on Uu SIB and then relay UE generate a E-SIB and transmit it via PC5 interface. FFS the groupcast/broadcast PC5 message is PC5 communication signal or a separate discovery protocol message. [7] proposes that the SI transmitted in broadcast manner by Relay UE is independent from the Relay discovery message sent by Relay UE. [3] proposes that relay UE forwards the original SIBs to Remote UE without changing the information and format of the SIB. [24] proposes to discuss whether a new SIB is needed for sidelink relay or whether the existing NR sidelink SIB can be re-used.

Proposal 2-4: [For discussion]  RAN2 to discuss whether the remote UE receive the system information via PC5 before PC5 conection establishment with relay UE, after PC5 connection establishment with relay UE, or both. 

Proposal 2-4a: RAN2 to discuss which signaling shall be used to carry the system information forwarding via PC5, PC5-RRC message, discovery protocol message or other new SL-SRB (e.g., for BCCH forwarding only).

Proposal 2-4b: RAN2 to discuss whether relay UE forwards the original SIB or modified SIB on PC5.

Proposal 2-4c: RAN2 to discuss whether a new Uu SIB is needed for sidelink relay.
On the other hand, the cast type for the system information forwarding is discussed. [7][21][34] propose to forward system information via unicast PC5 RRC message. [27] [29] proposes the groupcast SI forwarding. [5] [16] proposes that relay UE forwards the system information to remote UE via broadcast. [2] [7] proposes that Broadcast/groupcast of system information may be required before the Remote UE connects to the relay. [2] further proposes that after connected to relay UE, system information could be forwarded via unicast PC5 RRC message or groupcast / broadcast PC5 message. [14] proposes that Relay UE may forward system information to Remote UE  via broadcast PC5 RRC signalling before the Remote UE establishes PC5 connection with Relay UE, or via groupcast/unicast PC5 signalling after the Remote UE establishes PC5 connection with Relay UE.  
Proposal 2-5a: If remote UE could receive the system information via PC5 before PC5 connection establishment with relay UE, RAN2 to discuss the cast type (i.e. unicast/groupcast/broadcast) that can be used for the system information forwarding via PC5.

Proposal 2-5b: If remote UE could receive the system information via PC5 after PC5 connection establishment with relay UE, RAN2 to discuss the cast type (i.e. unicast/groupcast/broadcast) that can be used for the system information forwarding via PC5.
To support the broadcast/groupcast based PC5 forwarding, [5] [29] proposes to define dedicated L2 ID for the forwarded SI to multiple remote UE. [2] proposes that the system information may be periodically groupcast/broadcast while [3] [36] propose not introducing periodic system information forwarding. In [23], the segmentation of SIB12 is discussed. It is proposed in [23] that the remote-UE that may have missed one or more individual SIB12 segments, should only request the missing SIB12 segments (instead of complete SIB12) and the UE performing cell-reselection should only request the missing SIB12 segments (instead of complete SIB12) in the new cell if the content of the SIB12 in the new cell is identical to the previous cell.

Rapporteur view: These issues can be discussed later, for example, when the groupcast/broadcast has been agreed to support for SI forwarding.  
SI acquisition of in coverage remote UE

[2][3] [5] [7] propose that in coverage remote UE can only acquire the system information from relay UE after connected to relay UE. It is more power efficient for remote UE. Also, it ensures that the SIB info acquired by remote UE is aligned with relay UE suppose the remote UE and relay UE camp on different cells. [14] [23] [24] [26] propose that in coverage Remote UE can be allowed to directly receive the system information via Uu from the network. Whether in coverage remote UE acquires the SI messages via the relay UE or via the broadcast shall be left to the remote UE implementation. [27] proposes that the specific details of system information delivery can be discussed once the L2-relaying design is more stable.  

Proposal 2-6: [Lower priority] RAN2 to discuss whether in coverage remote UE is allowed to directly receive the system information via Uu after connected to relay UE. 
Paging

How to acquire remote UE’s PO

In order to monitor the remote UE’s paging occasion on behalf of remote UE, relay UE need to first obtain the remote UE’s PO information. According to TS 38.304, the PO is calculated as follows:
	The PF and PO for paging are determined by the following formula:

SFN for the PF is determined by:

(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)

Index (i_s), indicating the index of the PO is determined by:

i_s = floor (UE_ID/N) mod Ns

T: DRX cycle of the UE (T is determined by the shortest of the UE specific DRX value(s), if configured by RRC and/or upper layers, and a default DRX value broadcast in system information. In RRC_IDLE state, if UE specific DRX is not configured by upper layers, the default value is applied).
N: number of total paging frames in T
Ns: number of paging occasions for a PF
PF_offset: offset used for PF determination

UE_ID: 5G-S-TMSI mod 1024


As we can see, the PF and PO are determined by the UE-specific DRX cycle T and UE_ID value as well as the cell-specific Ns, N and PF_offset value. In order to monitor the PO of remote UE, relay UE should at least obtain the remote UE’s DRX cycle T and UE_ID information. [5] [14] [34] propose that remote UE sends UE specific DRX cycle to  relay UE. With regard to UE_ID, the following alternatives are proposed for the acquisition of remote UE’s UE ID by relay UE:  
Alt-1: Remote UE sends its UE ID (5G-S-TMSI) to Relay UE. This is proposed in [9] [21] [27][34].
Alt-2: Remote UE sends calculated PO(s) directly to Relay UE.  This is proposed in [2] [9] [11] [21].
Alt-3: Remote UE sends a pseudo UE ID (e.g. 5G-S-TMSI mod 1024) to Relay UE, which derives the same PO(s) as 5G-S-TMSI. This is proposed in  [5] [9] [14] [21].
As far as we know, 5G-S-TMSI is also used for paging the remote UE in the paging message. With Alt 1, 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) indicated in a received paging message. However, Alt 1 may face security issue since it expose the 5G-S-TMSI of remote UE to relay UE over PC5 interface. In addition, [27] [34] propose that RRC_INACTIVE remote UE sends the I-RNTI to relay UE so that relay UE can determine the monitor the RNA paging of remote UE. Similar to the UE ID, security concerns need to be considered since it expose the I-RNTI of remote UE to relay UE over PC5 interface. 
Proposal 3-1: [Easy] In order for relay UE monitoring remote UE’s paging, the remote UE sends UE specific DRX cycle to relay UE. 

Proposal 3-2a: [Cross group]RAN2 to discuss whether remote UE send its UE ID(i.e. 5G-S-TMSI), pseudo UE ID (e.g. 5G-S-TMSI mod 1024) or calculated PO(s) to relay UE for the paging monitoring of remote UE. If UE ID(i.e. 5G-S-TMSI) is agreed, RAN2 sends LS to SA3 to confirm if there is any security issue on exposing the 5G-S-TMSI of remote UE to relay UE over PC5 interface.
Proposal 3-2b: [Cross group]RAN2 to discuss whether remote UE send its I-RNTI to relay UE for the RNA paging monitoring of remote UE. If this is agreed, RAN2 sends LS to SA3 to confirm if there is any security issue on exposing the I-RNTI of remote UE to relay UE over PC5 interface.
Which remote UE’s paging should be monitored 

In [9], it is proposed that a relay UE monitors paging occasions of all PC5-RRC connected remote UEs. However, monitoring paging for all connected remote UEs may consume significant power and may eliminate the savings achieved by connected mode DRX. The selective paging monitoring of remote UE is discussed for relay UE. In [9] [27], it is proposed a relay UE can skip monitoring of POs of one or more remote UEs based on network indication. [21] proposes that paging forwarding is switched on/off by remote UE announcement. [24] proposes that when both the remote UE and relay UE are in RRC_CONNECTED, the relay UE shall monitor only the SI change indication or the indication about PWS notification in each POs (its own and remote UE POs). [14] [28] proposes to discuss the necessity of some handshaking procedure to explicitly signal if and when a remote UE needs its linked U2N relay UE to monitor its paging and if and when the paging for the remote UE can really be monitored by the linked relay. [36] proposes that the Relay UE may not monitor the PO for paging Remote UE if it is informed that a paging message to Remote UE is not transmitted in the PO. 

Proposal 3-3a: [For discussion] RAN2 to discuss if a relay UE should monitor paging for all remote UEs connected to the relay UE, and if not, how for relay UE to ascertain which remote UE’s paging are to be monitored.
Proposal 3-3b: [For discussion] RAN2 to discuss if a relay UE needs to monitor paging for a remote UE, whether it should monitor all POs for the remote UE, and if not, how for relay UE to ascertain which POs are to be monitored.
How to forward the paging message to remote UE
Suppose relay UE only knows the pseudo UE ID or calculated PO(s), the relay is unable to determine the specific remote UE(s) indicated in a received paging message.  As a result, [9] [11] proposes the relay UE forwards the all paging message received in a PO to all of the remote UEs configured with that PO. [11] also consider the short message forwarding. For example if short message set bit 1 or 2, relay UE send the short message to all remote UEs by broadcast or groupcast. If short message set bit 3 (stopPagingMonitoring), relay UE doesn’t send the short message to remote UE. 

[24] proposes to discuss whether paging forwarding over PC5 is done using sidelink broadcast or unicast communication. [11] also proposes that relay UE may send the paging message by broadcast or groupcast if multiple remote UEs are paged. [21] [24] [27] [34] proposes that paging forwarding information is carried in PC5-RRC message.

Proposal 3-4: RAN2 to discuss the cast type (i.e. unicast/groupcast/broadcast) that can be used for the paging forwarding via PC5.
TAU and RNAU of remote UE
For RRC_IDLE/INACTIVE remote UE, [20] [22][24][29] discuss the support of TAU/RNAU for remote UE. [20] proposes that Remote UE sends its RNA/TA configuration to Relay UE when it is PC5 connected to a Relay UE. Then  relay UE monitor if the TAU/RNAU trigger and notify remote UE if the triggered condition is fulfilled. It should be noted that the TA/RNA configuration of remote UE is exposed to relay UE over PC5 interface. If this option is adopted, SA3 need to be consulted for the potential security issue. 
On the other hand, [24] proposes that the remote UE performs RNAU and TAU procedures while in RRC_INACTIVE and RRC_IDLE, respectively. If the remote UE is out-of-coverage, the relay UE performs RNAU and TAU procedure for itself and on behalf of the remote UE. In this case, the new gNB/AMF should retrieve both the remote and relay UE context. [24] suggests that RAN2 to send an LS to SA2 and CT1 to inform that, from RAN2 perspective, the remote UE is allowed to perform RNAU and TAU procedure. In addition, [24] propose RAN2 to send an LS to RAN3 to inform that when the relay UE performs RNAU and TAU procedure for itself and on behalf of the remote UE, the new gNB/AMF should retrieve both the remote and relay UE context.
In [29], it is proposed that CN Registration/RNAU for the remote UE can be triggered by registration tracking change and periodic registration area update as legacy. A UE-to-Network relay UE could serve a lot of the remote UEs. The relay UE can perform the CN registration on behalf of the served remote UE(s) in order to save the signalling overhead. For example, the RRC_Connected relay UE can indicate the list of the served idle-mode remote UE(s) to network for the RNAU of the served remote UE(s) purpose. As the above proposal can affect SA2/ CT1 as well, RAN2 should liaise with them to progress on this.
Proposal 3-5a: [Cross group][Lower priority] RAN2 to discuss whether the remote UE is allowed to perform TAU/RNAU. 

Proposal 3-5b: [Cross group][Lower priority] If the remote UE is allowed to perform TAU/RNAU, RAN2 to further discuss whether the remote UE performs TAU/RNAU procedures by itself or relay UE performs the TAU/RNAU on behalf of remote UE. RAN2 may liaise SA2/ CT1/RAN3 to further progress on this. 
Impact of BWP on paging monitoring

According to [28], a RRC Connected UE (that could be a U2N relay UE as well) is configured up to 4 BWPs (in UL as well as in DL) and not all may be configured with a common search space. If the current active BWP does not have a common search space, it’s network’s responsibility to ensure that System Information (changes) is dedicatedly sent to the UE. So far, a RRC Connected UE does not need to monitor paging to check for MT calls. However, a RRC connected relay UE may need to do so, if it needs to monitor paging for linked remote UE(s). If the U2N relay does not have a spare RF chain for monitoring paging on behalf of the linked remote UE(s), it would need to switch BWP to e.g. initialDownlinkBWP to be able to receive Paging for remote UE(s). To help the gNB to better schedule the U2N relay UE, it is proposed in [28] that RRC connected U2N relay UE informs its serving gNB about time periods (paging occasions of remote UE(s)) of its intended absence (away time) from the current DL BWP. As another possibility available to the network is configuring and activating a DL BWP that is overlapping with the initial DL BWP.
Proposal 3-6: RAN2 to discuss the impact of potential BWP switching of relay UE due to paging monitoring on behalf of linked remote UE. 
Others
[3] [9] [27] propose that remote UE may monitor paging using discontinuous reception (DRX) over PC5 interface.
[2] propose that after connected to relay UE, in-coverage and out-of-coverage remote UE receives SIB and paging only from relay UE whereas [14] think it is FFS if in coverage remote UE can directly receive the paging message over Uu
[9] mentions that the relay UE in CONNECTED state should be allowed to monitor and forward paging for remote UE. In [2], it is proposed that CONNECTED relay UE can monitor and forward CN/RAN paging for an IDLE/INACTIVE remote UE.  
[24] proposes that if the POs of the remote and relay UE are not overlapping, the network sends separate paging messages for both the relay UE and remote UE.However, if the POs of the remote UE and relay UE are overlapping, the network sends the paging message for the remote UE embedded (in an OCTET STRING) within the paging message of the relay UE. [24] also proposes that short messages over sidelink are not supported in Rel-17.

Rapporteur view: These issues can be discussed after the basic paging monitoring and forwarding procedures are settled.  
Access control

[2] [3] [5] propose to reuse legacy access control for Remote UE.‎ It is not needed to enhance the access control procedure of Remote UE. [2] [14] propose that UAC configuration is available to remote UE before it has established PC5 connection with a Relay UE and the access control check is performed at remote UE using the parameters of the cell it intends to access. [27] proposes that remote UE may obtain minimum SI over Uu (in-coverage) and/or the UAC parameters via relay UE (in-coverage or out-of-coverage) in a dedicated or broadcast message to decide UAC. [9] proposes that for access control, the remote UE should take into account the following aspects when performing access check: QoS characteristics (e.g. 5QI/PQI), SL channel conditions, loading over PC5 link (e.g. CBR, CR) and loading at relay UE (e.g. buffer level). [21] proposes that remote UE may report its Uu serving cell information to relay UE via PC5 RRC procedure and it is up to relay UE based on remote UE reporting to decide whether access control information needs to be delivered to remote UE in PC5 RRC procedure.
Considering that the access barring check for an access attempt associated with a given Access Category and one or more Access Identities are upon request from upper layers according to TS 24.501 or the RRC layer, [34] proposes to discuss how to set the AC in relay UE when it intends to access network only for the purpose to be a relay but not for its own service. Actually it is agreed in IAB that IAB-MT is not under UAC control since IAB node is mainly used for relaying backhaul traffic. SA2 may be involved to jointly make decision on this. 
Proposal 4-1: [Easy] RAN2 to reuse legacy access control for Remote UE.‎ It is not needed to enhance the access control procedure of Remote UE.

Proposal 4-2: [Cross group]RAN2 to discuss how to set the AC in relay UE when it intends to access network only for the purpose to be a relay but not for its own service and inform SA2 of this issue if necessary.  
Others
[4] [9] [25] [35] discuss the service continuity issue for intra-gNB scenario. [12] discuss the resource allocation method for remote UE in different phases. [30] [32]discuss how to support end-to-end QoS for Layer 2 UE-to-NW relay. [31] discuss the feasibility and benefits of supporting NR-DC at the Relay UE and consider the potential for leveraging IAB CP/UP separation protocols and procedures for enabling multi-connectivity at the SL Relay UE via NR-DC. 

Rapporteur view: Since the focus of this agenda is connection management, SI delivery, paging, access control for remote UE. The detailed proposals are not summarized in this document. 
Conclusion
In this contribution, we have the following proposals based on the contributions in AI 8.7.4.1. Among these proposals, The following proposals are highlighted with potential cross group dependency. 

Connection management:
Proposal 1-1: [Cross group] RAN2 to discuss how to set the establishment/resume cause value when relay UE enter RRC_CONNECTED for relaying purpose, with existing establishment/resume cause value or define a new establishment/resume cause value. RAN2 to send an LS to SA2 if necessary.
Proposal 1-2: [Cross group][Lower priority] RAN2 to discuss whether the new gNB should retrieve both the remote and relay UE context via Retrieve UE Context procedure in case of RRC re-establishment and RRC resume, and initiate LS to RAN3 if necessary. 

Paging:

Proposal 3-2a: [Cross group]RAN2 to discuss whether remote UE send its UE ID(i.e. 5G-S-TMSI), pseudo UE ID (e.g. 5G-S-TMSI mod 1024) or calculated PO(s) to relay UE for the paging monitoring of remote UE. If UE ID(i.e. 5G-S-TMSI) is agreed, RAN2 sends LS to SA3 to confirm if there is any security issue on exposing the 5G-S-TMSI of remote UE to relay UE over PC5 interface.
Proposal 3-2b: [Cross group]RAN2 to discuss whether remote UE send its I-RNTI to relay UE for the RNA paging monitoring of remote UE. If this is agreed, RAN2 sends LS to SA3 to confirm if there is any security issue on exposing the I-RNTI of remote UE to relay UE over PC5 interface.
Proposal 3-5a: [Cross group][Lower priority] RAN2 to discuss whether the remote UE is allowed to perform TAU/RNAU. 

Proposal 3-5b: [Cross group][Lower priority] If the remote UE is allowed to perform TAU/RNAU, RAN2 to further discuss whether the remote UE performs TAU/RNAU procedures by itself or relay UE performs the TAU/RNAU on behalf of remote UE. RAN2 may liaise SA2/ CT1/RAN3 to further progress on this. 
Access control:

Proposal 4-2: [Cross group]RAN2 to discuss how to set the AC in relay UE when it intends to access network only for the purpose to be a relay but not for its own service and inform SA2 of this issue if necessary. 
In addition, the following proposals are listed for connection management, system information acquisition, paging and access control:
Connection management:
Proposal 1-3: [Lower priority] The RLF of remote UE with gNB can be triggered by: 1) SL-RLF; 2) Uu-RLF of relay UE notified by relay UE.
Proposal 1-4: [For discussion] RAN2 to discuss whether specified or default configuration of PC5 RLC channel  is used for the delivery of remote UE’s SRB0 RRC message.
Proposal 1-5: [Easy] Network configuration of PC5 RLC channel is used for the delivery of remote UE’s SRB1 RRC message, other than RRCResume and RRCReestablishment. FFS default configuration or network configuration for the delivery of RRCResume and RRCReestablishment. 
Proposal 1-6: [Easy] Network configuration of PC5 RLC channel is used for the delivery of remote UE’s SRB2 RRC message and Uu DRB packets. 

Proposal 1-7: [For discussion] RAN2 to discuss whether default configuration or network configuration of Uu RLC channel is used for the delivery of remote UE’s SRB0 message. 
Proposal 1-8: [Easy] Network configuration of Uu RLC channel is used for the delivery of remote UE’s SRB1/2 RRC message and Uu DRB packets. FFS default configuration or network configuration for delivery of RRCResume and RRCReestablishment. 
Proposal 1-9:  For the PC5 RLC channel, only the RLC/LCH configuration is necessary for the relay UE and remote UE. For the Uu RLC channel, only the RLC/LCH configuration is necessary for the relay UE. 

Proposal 1-10: For the remote UE’s SRB1/SRB2, only the Uu PDCP configuration is necessary for remote UE.  For the remote UE’s DRB, only the Uu PDCP/SDAP configuration is necessary for remote UE. 

Proposal 1-11: [Easy] Relay UE is configured by network with bearer mapping between PC5 RLC channel and Uu RLC channel for remote UE’s Uu SRB2/DRB relaying. 
Proposal 1-12: RAN2 to discuss whether to support the RRC state combination of relay in IDLE and remote UE in INACTIVE.
System Information acquisition:

Proposal 2-1: [For discussion] RAN2 to discuss which system information (e.g. MIB, SIB1/2/3/4/5/6/7/8/12/13/14) should be forwarded to remote UE.
Proposal 2-2: [Easy] RAN2 to confirm that for RRC_Connected remote UE, DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE and  network can respond by sending dedicated RRC message for concerned SIBs.

Proposal 2-3: [For discussion] For RRC_Idle/INACTIVE remote UE, RAN2 discuss how the on demand SI acquisition can be achieved:
Option1: Remote UE informs relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE triggers legacy on-demand SIB acquisition procedure and includes the acquired SIB in PC5 message.
Option2: Remote UE triggers legacy on-demand SIB acquisition procedure towards gNB, where relay UE just forwards the on demand SIB request from remote UE to gNB.
Proposal 2-4: [For discussion]  RAN2 to discuss whether the remote UE receive the system information via PC5 before PC5 conection establishment with relay UE, after PC5 connection establishment with relay UE, or both. 

Proposal 2-4a: RAN2 to discuss which signaling shall be used to carry the system information forwarding via PC5, PC5-RRC message, discovery protocol message or other new SL-SRB (e.g., for BCCH forwarding only).

Proposal 2-4b: RAN2 to discuss whether relay UE forwards the original SIB or modified SIB on PC5.

Proposal 2-4c: RAN2 to discuss whether a new Uu SIB is needed for sidelink relay.

Proposal 2-5a: If remote UE could receive the system information via PC5 before PC5 connection establishment with relay UE, RAN2 to discuss the cast type (i.e. unicast/groupcast/broadcast) that can be used for the system information forwarding via PC5.

Proposal 2-5b: If remote UE could receive the system information via PC5 after PC5 connection establishment with relay UE, RAN2 to discuss the cast type (i.e. unicast/groupcast/broadcast) that can be used for the system information forwarding via PC5.

Proposal 2-6: [Lower priority] RAN2 to discuss whether in coverage remote UE is allowed to directly receive the system information via Uu after connected to relay UE. 
Paging:

Proposal 3-1: [Easy] In order for relay UE monitoring remote UE’s paging, the remote UE sends UE specific DRX cycle to relay UE. 

Proposal 3-3a: [For discussion] RAN2 to discuss if a relay UE should monitor paging for all remote UEs connected to the relay UE, and if not, how for relay UE to ascertain which remote UE’s paging are to be monitored.

Proposal 3-3b: [For discussion] RAN2 to discuss if a relay UE needs to monitor paging for a remote UE, whether it should monitor all POs for the remote UE, and if not, how for relay UE to ascertain which POs are to be monitored.
Proposal 3-4: RAN2 to discuss the cast type (i.e. unicast/groupcast/broadcast) that can be used for the paging forwarding via PC5.
Proposal 3-6: RAN2 to discuss the impact of potential BWP switching of relay UE due to paging monitoring on behalf of linked remote UE. 
Access control:

Proposal 4-1: [Easy] RAN2 to reuse legacy access control for Remote UE.‎ It is not needed to enhance the access control procedure of Remote UE.
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