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[bookmark: foreword][bookmark: _Toc50024453]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: introduction][bookmark: scope][bookmark: _Toc50024454]
1	Scope
[bookmark: references]The present document is related to Study on NR Sidelink Relay with a scope as defined in [2].
The document describes NR enhancements to support sidelink relay, which were analyzed as part of the study such as sidelink-based UE-to-network and UE-to-UE relayRelay, and discovery model/procedure for sidelink relaying. 
[bookmark: _Toc50024455]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP RP-193253 "New SID: Study on NR sidelink relay".
[3]	3GPP TS 23.303 "Proximity-based services (ProSe);Stage 2 ".
[4]	3GPP TS 38.300 "NR; Overall description; Stage-2".
[5]	3GPP TS 38.321 "NR;Medium Access Control (MAC) protocol specification".
[6]	3GPP TR 23.752 "Study on system enhancement for Proximity based Services (ProSe) in the 5G System (5GS)".
[7]	3GPP TR 36.746 " Study on further enhancements to LTE Device to Device (D2D), UE to network relays for Internet of Things (IoT) and wearables".
…	Comment by Intel-AA: Need a reference to TR 36.746 as it has been referred to in section 4.5.5.2
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc50024456]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc50024457]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc50024458]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc50024459]3.3	Abbreviations	Comment by Ericsson: Abbreviations used in the TR are missing in this section. Would it make sense to include them already now?	Comment by OPPO (Qianxi): I would do this later after more input from companies.
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
Abbreviation format (EW)
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc50024460]4	Sidelink-based UE-to-network Relay
[bookmark: _Toc50024461][bookmark: _Hlk49862227]4.1	Scenarios, Assumptions and Requirments 
The UE-to-Network Relay enables coverage extension and power saving for the Remote UE. The coverage scenarios considered in this study are the following:	Comment by vivo(Boubacar): Better to have a an abbreviation for Network before using “NW”
-	UE-to-Network Relay UE is in coverage and Remote UE is out of coverage	Comment by vivo(Boubacar): The sentences lack a verb. Could use “is in coverage….”

-	UE-to-Network Relay UE and Remote UE are both in coverage
-	For UE-to-Network Relay, the scenario where a Remote UE in coverage of a first cell connects to a Relay UE of a different serving cell is supported.  
Editor note: RAN2 will strive for a common solution between same cell and different cell cases for this scenario. If a common solution is not possible and impacts are found to supporting different cell case, RAN2 works on the same cell case with higher priority.	Comment by Intel-AA: We think this scenario and the accompanying note should instead be captured as the third bullet above, i.e. above the figures
The considered scenarios are reflected in Figure 4.1-1. 
Scenario 1: Remote UE is OOC and UE-to-NW relay is IC
Scenario 2: Remote UE is IC and UE-to-NW relay is IC
Scenario 3: Remote UE is in different gNB cell coverage than UE-to-NW relay

Figure 4.1-1 Scenarios for UE-to-Network Relay	Comment by Huawei(Rui Wang): This is a general comment for the TR terminology.
In the TR, we may need to clarify the terminology of “UE-to-NW relay” and “UE-to-NW Relay UE”, so that have a unified usage of the two terminologies.
UE-to-NW relay: whether this refers to “UE-to-NW relay architecture” or the “UE-to-NW Relay UE”
NR Uu is assumed on the Uu link of the UE-to-Network Relay UE. NR sidelink is assumed on PC5 between the Remote UE(s) and the UE-to-Network Relay UE.	Comment by Intel-AA: We think this scenario and the accompanying note should instead be captured as the third bullet above, i.e. above the figures
Cross-RAT configuration/control of UE (Remote UE or UE-to-Network Relay UE) is not considered, i.e., eNB/ng-eNB do not control/configure an NR Remote UE and UE-to-Network Relay UE. For UE-to-Network Relay, the study focuses on unicast data traffic between the Remote UE and the NW.	Comment by Ericsson: Good if we spell out what we intend for CrossRAT configuration control.

Good if can explicitly say that the eNB is not allowed to control/configure an NR remote UE and UE-to-NW Relay UE (and vice versa).
Configuring/scheduling of a UE (Remote UE or UE-to-Network Relay UE) by the SN to perform NR sidelink communication is out of scope of this study.	Comment by vivo(Boubacar): We should clarify that we are addressing the case of MR-DC, so please reformate, e.g. “In case of MR-DC, configuring/scheduling of a UE (either remote or UE-to-NW Relay UE) by the SN to perform NR sidelink communication is out of scope of this study” or “Configuring/scheduling of a UE (either remote or UE-to-NW Relay UE) by the SN (in case of MR-DC) to perform NR sidelink communication is out of scope of this study”	Comment by OPPO (Qianxi): I tend to keep the online conclusion to avoid further debate.	Comment by Ericsson: The agreement/text itself it does not read very clearly. We suggest to reformulate as follow:

Configuring/scheduling of a UE (either remote or UE-to-NW Relay UE) by the SN to perform NR sidelink communication is out of scope of this study.
For UE-to-Network Relay, relaying of unicast data between the Remote UE and the network can occur after a PC5-RRC connection is established between the Relay UE and the Remote UE.
The Uu RRC state of the relay UE and Remote UE can change when connected via PC5. Both Relay UE and Remote UE can perform relay discovery in any RRC state. A Remote UE can perform relay discovery while out of Uu coverage.A Relay UE must be in RRC_CONNECTED to perform relaying of unicast data.	Comment by Panzner, Berthold (Nokia - DE/Munich): This is the same for L2 and L3 Relays, therefore we propose to move it up as a common assumption.
For L2 UE-to-Network Relay:	Comment by Ericsson: Here is used “Relays” but in the same sentence we use the singular form (i.e., Relay).

Good if we align the terminology all over the TR.	Comment by Panzner, Berthold (Nokia - DE/Munich): This is the same for L2 and L3 Relays, therefore we propose to move it up as a common assumption.	Comment by Ericsson: UE-to-NW Relay UE

We should try to be consistent with the terminology in all the TR.	Comment by OPPO (Qianxi): Since it is under L3 UE-to-NW relay, it should be OK.	Comment by Panzner, Berthold (Nokia - DE/Munich): This is the same for L2 and L3 Relays, therefore we propose to move it up as a common assumption.
-	Remote UE must be in RRC CONNECTED to perform relaying of unicast data.	Comment by Ericsson: According to the agreements taken in the discovery email discussion, we should clarify that the remote and UE-to-NW Relay UE can perform relay discovery in any RRC state when configured by the network.	Comment by OPPO (Qianxi): As above.	Comment by Panzner, Berthold (Nokia - DE/Munich): The assumption on Relay UE is the same for L2 and L3 Relays, therefore we propose to move it up as a common assumption, and only keep here the Remote UE part.	Comment by Ericsson: As commented above, more accurate to say “unicast data”.
-	The Relay UE can be either in RRC_IDLE or RRC_CONNECTED as long as all the PC5-connected Remote UE(s) are in RRC_IDLE.   	Comment by Ericsson: More accurate to say “all the PC5-connected remote UE(s) are in RRC_IDLE”.
[bookmark: _Toc49150793][bookmark: _Toc50024462]4.2	Discovery
[bookmark: _Toc49150794]Model A and model B discovery model as defined in clause 5.3.1.2 of TS 23.303 [3] are taken as a working assumption for both UE-to-Network Relay and UE-to-UE Relay. The protocol stack of discovery message is similar or identical to PC5-S signalling as illustrated in Figure 16.9.2.1-1 of 38.300 [4]. 	Comment by vivo(Boubacar): Good to use “ProSe Direct Discovery model A and model B as defined…” , this also align with the wording we have in the draft LS.	Comment by OPPO (Qianxi): I tend to keep the online conclusion to avoid further debate.	Comment by Ericsson: In the previous section we call it UE-to-NW.

Good if we are consistent all over the TR about the terminology used.	Comment by Ericsson: This is more an FFS rather than a solution itself. The agreement says that a solution is needed to differentiate the discovery message in AS layer, but it does not say which solution.

Therefore, would be good to put this as an FFS (since we anyway need to investigate what solution is needed):

Editor note: It is FFS what solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic.
Editor note: It is FFS whether a new SL SRB is introduced for discovery message.
Editor note: It is FFS what solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic.
For UE-to-Network Relay, the Relay UE needs to be within a minimum and a maximum Uu signal strength threshold(s) if provided by gNB before it can transmit discovery message when in RRC_IDLE or in RRC_INACTIVE state. NR sidelink communication configuration provided by gNB is necessary for a Relay UE to transmit discovery message in all RRC states. 
For UE-to-Network Relay, 	Comment by Intel-AA: Since they all refer to the remote UE’s state, we propose to capture them as a bulleted list, i.e. 
Remote UE in RRC_IDLE…
Remote UE in RRC_CONNECTED…
Remote UE Out of coverage…	Comment by Qualcomm - Peng Cheng: We agree with Intel’s suggestion. Bullet will make it more readable
-	The Remote UE in RRC_IDLE and RRC_INACTIVE state is allowed to transmit discovery message if measured signal strength of serving cell is lower than a configured threshold. 
-	Whether Remote UE in RRC_CONNECTED is allowed to transmit discovery is based on configuration provided by serving gNB. 	Comment by Qualcomm - Peng Cheng: We are wondering whether we put FFS in text or in Editor notes. And no matter which way to go, it is better to align the style in whole TR (we see some part put FFS in edior notes) 

We slightly prefer to put it in Editor Notes, but no strong view. 

-	Remote UE out of coverage is always allowed to transmit discovery message based on pre-configuration while not connected with network through a Relay UE yet.	Comment by Ericsson: Change “when remote UE is” with “while”
Editor note: For Relay UE or Remote UE in RRC_CONNECTED state, it is FFS for the case  serving gNB is not SL-Capable.	Comment by Ericsson: According to the agreement it should be “for the case” rather than “whether” here.

Editor note: For Remote UE in RRC_IDLE or RRC_INACTIVE state, the details of the idle measurements and possible additional network configuration is FFS.
Editor note: For Remote UE out of coverage, it is FFS whether transmission of discovery message is based on configuration from network if the Remote UE is already connected with network through a Relay UE.
Editor note: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS.
[bookmark: _Toc50024463]4.3	Relay (re-)selection criterion and procedure
[bookmark: _Toc49150795][bookmark: _Toc50024464]4.4	Relay/Remote UERemote UE authorization
[bookmark: _Toc49150796]It is concluded that no impact on RAN2 is foreseen due to authorization of both Relay UE and Remote UE. The impact on RAN3, if any, will be done in normative work item phase for UE-to-Network relay only.	Comment by Huawei(Rui Wang): Suggest to use “RAN2”.	Comment by Ericsson: Whether there is limited impact on the NG interface is for RAN3 to decide. 

Better to delete this sentence.	Comment by OPPO (Qianxi): The key point is to leave the work to RAN3 in WI phase, so a suggested rewording as above.	Comment by Huawei(Rui Wang): We agree the intention of Rapp. Suggest to use “on RAN3”.	Comment by OPPO (Qianxi): Done	Comment by vivo(Boubacar): Suggest to use “would”	Comment by OPPO (Qianxi): Would is not a suggested wording in 3GPP.
[bookmark: _Toc50024465]4.5	Layer-2 Relay
[bookmark: _Toc49150797][bookmark: _Toc50024466]4.5.1	Architecture and Protocol Stack
[bookmark: _Hlk50061826][bookmark: _Toc50024467]4.5.1.1	Protocol Stack
The protocol stacks for the user plane and control plane of L2 UE-to-Network Relay architecture are described in Figure 4.5.1.1-1 and Figure 4.5.1.1-2. 
For L2 UE-to-Network Relay, the adaptation layer is placed over RLC sublayer for both CP and UP at the Uu interface between Relay UE and gNB. The Uu SDAP/PDCP and RRC are terminated between Remote UE and gNB, while RLC, MAC and PHY are terminated in each link (i.e. the link between Remote UE and UE-to-Network Relay UE and the link between UE-to-Network Relay UE and the gNB). 	Comment by Qualcomm - Peng Cheng: Same comment in discovery


Editor note: It is FFS if the adaptation layer is also supported at the PC5 interface between Remote UE and Relay UE.


	Comment by Ericsson: We did not formally agree to have adaptation layer over PC5, and neither to consider it as optional.

We think the adaptation layer over PC5 should be delete from the figure (at least for the time being) as doe not reflect what has been agreed in RAN2.	Comment by Panzner, Berthold (Nokia - DE/Munich): Agree with Ericsson: we did not agree on an adaptation layer in RAN2#111e.	Comment by OPPO (Qianxi): Replied in the reflector	Comment by Qualcomm - Peng Cheng: We are not sure why we can capture a figure of protocol stack fo now. We don’t conclude that adaptation layer is needed over PC5 in this meeting. And it will be discussed in upcoming email discussion (#627), right? 

Hence, we suggest to remove the figure for now. Of course, it can be captured if we can conclude in upcoming email discussion.
[bookmark: _Hlk50062175]Figure 4.5.1.1-1: User plane stack for L2 UE-to-Network Relay

	Comment by Ericsson: We did not formally agree to have adaptation layer over PC5, and neither to consider it as optional.

We think the adaptation layer over PC5 should be delete from the figure (at least for the time being) as doe not reflect what has been agreed in RAN2.	Comment by Panzner, Berthold (Nokia - DE/Munich): Agree with Ericsson. Need to remove the adaptation layer.
Figure 4.5.1.1-2: Control plane protocol stack for L2 UE-to-Network Relay
[bookmark: _Toc50024468]4.5.1.2	Adaptation layer functionality
[bookmark: _Toc49150798]As a working assumption, some information about a Remote UE is put within the header of the adaptation layer to enable bearer mapping for L2 UE-to-Network relay and the details can be discussed at WI phase.  	Comment by Qualcomm - Peng Cheng: We don’t agree the functionality of adaptation layer, right? And it seems that the cited part is conflicted with the FFS of N-to-1 mapping, right? 


Hence, suggest to remove and only capture the WA in agreement in this section (4.5.1.2), e.g.:

“As a working assumption, the needed information is put within the header of adaptation layer to enable Bearer mapping for L2 UE-to-Network relay and the details can be discussed at WI phase.  

Editor Notes: if N-to-1 (PC5-to-Uu) bearer mapping is supported for this case.”	Comment by OPPO (Qianxi): OK, it is always easier to capure online conclusion as it is.	Comment by Qualcomm - Peng Cheng: If I remerber correctly, the content in bracket was discussed in online but was removed due to some companies’ concern. Then, we think it needs to be removed for now.	Comment by vivo(Boubacar): “included in” would be better	Comment by OPPO (Qianxi): I tend to keep the online conclusion to avoid further debate.
Editor note:  It is FFS if N-to-1 bearer mapping from PC5 RLC channels to Uu interface RLC channel is supported for this case.
[bookmark: _Toc50024469]4.5.2	QoS
[bookmark: _Toc49150799][bookmark: _Toc50024470]4.5.3	Security
[bookmark: _Toc49150800]As described in section 6.7.2.8 of TR 23.752, in case of L2 UE-to-Network Relay, the security (confidentiality and integrity protection) is enforced at the PDCP layer between the endpoints at the Remote UE and the gNB. The PDCP traffic is relayed securely over two links, one between the Remote UE and the UE-to-Network Relay UE and the other between the UE-to-Network Relay UE to the gNB.	Comment by Qualcomm - Peng Cheng: This part looks fine to us. 

But we need to point out that this part was discussed online, but not agreed. We assume it still need to be discussed in post meeting email discuss (#627), right?	Comment by OPPO (Qianxi): I assume the risky part would be the “without exposing any..”, so one way-out can be to remove this part and keep the others. Let’s wait for the comments from others before concluding on this part.	Comment by vivo(Boubacar): Agree with Qualcomm
[bookmark: _Toc50024471]4.5.4	Service Continuity
[bookmark: _Toc49150801][bookmark: _Toc50024472]4.5.5	Control Plane Procedure
Editor notes: Service continuity related CP procedure is captured in 4.5.4.
[bookmark: _Toc50024473][bookmark: _Toc49150802]4.5.5.1	Connection Establishment
Remote UE needs to establish its own PDU sessions/DRBs with the network before user plane data transmission.
PC5-RRC aspects of Rel-16 NR V2X PC5 unicast link establishment procedures can be reused to setup a secure unicast link between Remote UE and Relay UE for L2 UE-to-Network relaying before Remote UE establishes a Uu RRC connection with the network via Relay UE.
For both in-coverage and out-of-coverage cases, when the Remote UE initiates the first RRC message for its connection establishment with gNB, the PC5 L2 configuration for the transmission between the Remote UE and the UE-to-Network Relay UE can be based on the RLC/MAC configuration defined in specifications. 	Comment by Ericsson: Better to say “for the transmission between the Remote UE and the UE-to-NW Relay UE”	Comment by Qualcomm - Peng Cheng: The wording in agreement is “defined”
Editor Note: It is FFS if this PC5 L2 configuration is a default configuration that can be overridden.	Comment by Qualcomm - Peng Cheng: Suggest to remove it. We don’t have the agreement to discuss it in WI phase.
The establishment of Uu SRB1/SRB2 and DRB of the Remote UE is subject to legacy Uu configuration procedures for L2 UE-to-Network Relay.	Comment by Ericsson: Better to say “Uu configuration”
[bookmark: _Toc50024474][bookmark: _Hlk50062504]4.5.5.2	Paging
The Option 2 as studied in TR36.746 [7] for FeD2D paging is selected as the baseline paging relaying solution for L2 based UE-to-Network relaying case (i.e. Relay UE monitors the Remote UE’s Paging Occasion(s) in addition to its own Paging Occasion(s).)
[bookmark: _Toc50024475]4.5.5.3	System Information Delivery	Comment by Qualcomm - Peng Cheng: This part was discussed online, but not agreed. We assume it still need to be discussed in post meeting email discuss (#627), right?
[bookmark: _Toc50024476]4.6	Layer-3 Relay
[bookmark: _Toc49150803][bookmark: _Toc50024477]4.6.1	Architecture and Protocol Stack
SA2 captured two user plane protocol stacks for L3 UE-to-Network Relay in TR 23.752 (Figure 6.6.1-2 of solution#6 and Figure 6.23.2-3 of solution#23), which are illustrated in Figure 4.6-1 and Figure 4.6-2. No impacts are identified to support them from RAN2 perspective.


Figure 4.6-1: user plane protocol stack of L3 UE-to-Network Relay captured in solution#6 of [6]


Figure 4.6-2: user plane protocol stack of L3 UE-to-Network Relay captured in solution#23 of [6]
SA2 captured control plane protocol stacks of L3 UE-to-Network Relay in solution#6 of TR 23.752 [6]. RAN2 leaves its design to SA2. 
Editor note: FFS if there is RAN2 impact to support the related control plane procedures.
[bookmark: _MON_1650796443][bookmark: _Toc49150804][bookmark: _Toc50024478]4.6.2	QoS	Comment by Ericsson: We took the following agreement in the last meeting and it seems to be missing from this paragraph:

Remote UE doesn’t need to provide information on which QoS flows need to be relayed to relay in AS layer.


[bookmark: _Toc49150805]The basic QoS support mechanism for L3 UE-to-Network Relay is illustrated in Figure 4.6-3 from TR 23.752 [6].
[image: ]
Figure 4.6-3: basic QoS support mechanism of L3 UE-to-Network Relay captured in [6]
SA2 captured two solutions for QoS support of L3 UE-to-Network Relay:
1)	PCF sets separate Uu QoS parameters and PC5 QoS parameters in solution#25 of TR 23.752 [6].
2)	End-to-End QoS support in solution#24 of TR 23.752 [6], where relay UE can obtain a mapping between PQI and 5QI from SMF/PCF.
Remote UE doesn’t need to provide information on which QoS flows need to be relayed to UE-to-network Relay UE in AS layer. RAN2 don’t intend to study QoS enhancement for L3 UE-to-Network Relay.	Comment by Huawei(Rui Wang): The following agreement should be captured as well.
“RAN2 further discuss whether it is sufficient to enforce E2E QoS via legacy PC5 RRC reconfiguration of SLRB and resource allocation.”
Editor note: whether other QoS solution (e.g. whether gNB can perform PDB split) is introduced depends on SA2.  	Comment by Ericsson: Per current agreement, RAN2 will discuss/study AS impacts based on SA2 decision.
Therefore, suggest to reformulate this note to capture this.
RAN2 can discuss AS impacts related to SA2 specified QoS solutions.

Eventually, we can add a separate note to capture this agreement.

Editor note: RAN2 can discuss AS impacts related to SA2 specified QoS solutions.
Editor note: RAN2 further discuss whether it is sufficient to enforce E2E QoS via legacy PC5 RRC reconfiguration of SLRB and resource allocation.
[bookmark: _Toc50024479]4.6.3	Security
[bookmark: _Toc49150806]SA2 captured two solutions for security support of L3 UE-to-Network Relay:
1)	Via legacy Uu security and PC5 security;	Comment by Huawei(Rui Wang): The following agreement should be captured as well. “RAN2 will evaluate any impact in RAN2 scope from these solutions.”.
2)	Via N3IWF in solution #23 of TR 23.752 [6];
Editor note: whether the SA2 captured solutions can satisfy the security requirement depends on SA3.   
Editor note: whether other security solution is introduced depends on SA2.  
Editor note: RAN2 will evaluate any impact in RAN2 scope from these solutions.
[bookmark: _Toc50024480]4.6.4	Service Continuity
[bookmark: _Toc49150807][bookmark: _Toc50024481]4.6.5	Control Plane Procedure
Editor notes: Service continuity related CP procedure is captured in 4.6.4.


Figure 4.6-4: basic connection setup procedure of L3 UE-to-Network Relay based on Figure 6.6.2-1 of [6]
The basic connection setup procedure is illustrated in Figure 4.6-4 which is based on Figure 6.6.2-1 in TS 23.752 [6]. Among them, the following procedures are identified with RAN2 impacts:
-	Step 2: the discovery procedure, which is described in Section 4.2.
-	Step 3: the relay (re)selection procedure, which is described in Section 4.3.
-	Step 4: Rel-16 NR V2X PC5-RRC establishment procedure is reused to setup a secure unicast link between Remote UE and Relay UE before unicast traffic relaying.
Editor note: whether new PC5-S signaling is also introduced depends on SA2.	Comment by Huawei(Rui Wang): Suggest to add a Editor notes “RAN2 will further consider procedures with RAN2 impact.”.
Editor note: RAN2 will further consider procedures with RAN2 impact.
[bookmark: _Toc50024482]5	Sidelink-based UE-to-UE Relay
[bookmark: _Toc49150809][bookmark: _Toc50024483]5.1	Scenario, Assumption and Requirement
[bookmark: _Toc49150810]The UE-to-UE Relay enables the coverage extension of the sidelink transmissions between two sidelink UEs and power saving. The coverage scenarios considered in this study are the following:
1)	All UEs (Source UE, Relay UE, Destination UE) are in coverage.
2)	All UEs (Source UE, Relay UE, Destination UE) are out-of-coverage.
3)	Partial coverage whereby at least one of the UEs involved in relaying (Source UE, Relay UE, Destination UE) is in-coverage, and at least one of the UEs involved in relaying is out-of-coverage. 	Comment by Intel-AA: In order to be more clear here, we suggest to split into at least three bullets (as per the scenarios depicted below):
1) All UEs (Source UE, Relay UE, Destination UE) are in coverage.
2) All UEs (Source UE, Relay UE, Destination UE) are out-of-coverage.
3). Partial coverage whereby any of the UEs involved in relaying (Source UE, Relay UE, Destination UE) can be either in-coverage or out-of-coverage. (This can be futher split based on other coverage combinations, e.g. as described in R2-2006717)
	Comment by Qualcomm - Peng Cheng: Agree with Intel	Comment by OPPO (Qianxi): The comment is accepted with some minor rewording on the third case.
Editor note: RAN2 will strive for a common solution to the in- and out-of-coverage cases.
For the UE-to-UE Relay, the scenario where UEs can be in coverage of the different cell is supported.  
Editors’s note: RAN2 will strive for a common solution between same cell and different cell cases for this scenario. If a common solution is not possible and impacts are found to supporting different cell case, RAN2 works on the same cell case with higher priority.
NR sidelink is assumed on PC5 between the Remote UE(s) and the UE-to-UE Relay. 	Comment by Huawei(Rui Wang): We prefer not to capture the figure.
The wording “can be either in coverage or out of coverage. ” is sufficient.	Comment by OPPO (Qianxi): Agree, there is some missing case anyway.	Comment by Panzner, Berthold (Nokia - DE/Munich): The scenario when UEs are in the coverage of different cells is missing.	Comment by OPPO (Qianxi): Replied in reflector
Cross-RAT configuration/control of Source UE, UE-to-UE Relay and Destination UE is not considered, i.e., eNB/ng-eNB do not control/configure an NR Source UE, Destination UE or UE-to-UE Relay UE. For UE-to-UE Relay, this study focuses on unicast data traffic between the Source UE and the Destination UE.	Comment by Ericsson: Good if we spell out what we intend for CrossRAT configuration control.

Good if can explicitly say that the eNB is not allowed to control/configure an NR remote UE and UE-to-NW Relay UE (and vice versa).
Configuring/scheduling of a UE (Source UE, Destination UE or UE-to-UE Relay UE) by the SN to perform NR sidelink communication is out of scope of this study.	Comment by vivo(Boubacar): We should clarify that we are addressing the case of MR-DC, so please reformate, e.g. “In case of MR-DC, configuring/scheduling of a UE (either remote or UE-to-NW Relay UE) by the SN to perform NR sidelink communication is out of scope of this study” or “Configuring/scheduling of a UE (either remote or UE-to-NW Relay UE) by the SN (in case of MR-DC) to perform NR sidelink communication is out of scope of this study”	Comment by OPPO (Qianxi): I tend to keep the online conclusion to avoid further debate.	Comment by Ericsson: The agreement itself it does not read very clearly. We suggest to reformulate as follow:

Configuring/scheduling of a UE (either remote or UE-to-NW Relay UE) by the SN to perform NR sidelink communication is out of scope of this study.
For UE-to-UE Relay, it is assumed that the Remote UE has an active end-to-end connection via only a single Relay UE at a given time.  
Relaying of data between a Source UE and a Destination UE can occur once a PC5 link is established between the source UE, UE-to-UE Relay, and Target UE. 
No restrictions are assumed on the RRC states of any UEs involved in UE-to-UE Relaying.
[bookmark: _Toc50024484]5.2	Discovery
[bookmark: _Toc49150811]Model A and model B discovery model as defined in clause 5.3.1.2 of TS 23.303 [3] are taken as a working assumption for both UE-to-Network Relay and UE-to-UE Relay. The protocol stack of discovery message is similar or identical to PC5-S signalling as illustrated in Figure 16.9.2.1-2 of 38.300 [4]. 	Comment by vivo(Boubacar): Good to use “ProSe Direct Discovery model A and model B as defined…” , this also align with the wording we have in the draft LS.	Comment by OPPO (Qianxi): I tend to keep the online conclusion to avoid further debate.	Comment by Ericsson: This is more an FFS rather than a solution itself. The agreement says that a solution is needed to differentiate the discovery message in AS layer, but it does not say which solution.

Therefore, would be good to put this as an FFS (since we anyway need to investigate what solution is needed):

Editor note: It is FFS what solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic.
Editor note: It is FFS what solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic.
Editor note: It is FFS whether a new SL SRB is introduced for discovery message.
[bookmark: _Toc50024485]5.3	Relay (re-)selection criterion criteria and procedure
[bookmark: _Toc49150812][bookmark: _Toc50024486]5.4	Relay/Remote UERemote UE authorization	Comment by Huawei(Rui Wang): For U2U, this agreement is also applicable, so better to capture this ” RAN2 concludes that authorization of both Relay UE and remote UE has no RAN2 impact”.
RAN2 concludes that authorization of both Relay UE and Remote UE has no RAN2 impact.
[bookmark: _Toc49150813][bookmark: _Toc50024487]5.5	Layer-2 Relay
[bookmark: _Toc49150814][bookmark: _Toc50024488]5.5.1	Architecture and Protocol Stack
[bookmark: _Toc49150815]For L2 UE-to-UE Relay architecture, the protocol stacks are similar to L2 UE-to-Network Relay other than the fact that the termination points are two Remote UEs. The protocol stacks for the user plane and control plane of L2 UE-to-UE Relay architecture are described in Figure 5.5.1-1 and Figure 5.5.1-2. 
An adaptation layer is supported over the second PC5 link (i.e. the PC5 link between Relay UE and Destination UE) for L2 UE-to-UE Relay. For L2 UE-to-UE Relay, the adaptation layer is put over RLC sublayer for both CP and UP over the second PC5 link. The sidelink SDAP/PDCP and RRC are terminated between two Remote UEs, while RLC, MAC and PHY are terminated in each PC5 link. 
Editor note: It is FFS if the adaptation layer is also supported over the first PC5 link (i.e. the PC5 link between the transmitting Remote UE and Relay UE).	Comment by Ericsson: Better to leave this in an edit’s note

	Comment by Ericsson: We did not formally agree to have adaptation layer over PC5, and neither to consider it as optional.

We think the adaptation layer over PC5 should be delete from the figure (at least for the time being) as doe not reflect what has been agreed in RAN2.	Comment by Panzner, Berthold (Nokia - DE/Munich): Agree with Ericsson.	Comment by vivo(Boubacar): Agree with Ericsson
Figure 5.5.1-1: User plane protocol stack for L2 UE-to-UE Relay

	Comment by Huawei(Rui Wang): We also think if we agree to capture this figure, the PC5-S layer should be deleted.	Comment by OPPO (Qianxi): Replied in reflector	Comment by Ericsson: We did not formally agree to have adaptation layer over PC5, and neither to consider it as optional.

We think the adaptation layer over PC5 should be delete from the figure (at least for the time being) as doe not reflect what has been agreed in RAN2.	Comment by Panzner, Berthold (Nokia - DE/Munich): Agree with Ericsson and Qualcomm – remove adaptation layer for now.	Comment by Qualcomm - Peng Cheng: Similar to U2N case, we suggest to remove the figure for now. We can capture it if we can agree it in post-meeting email discussion (#627).

In addition, this figure is not entirely correct: PC5-S/PC5-RRC has to be in parallel, instead of on top (i.e. it is not PC5-S carried over PC5-RRC as indicated in this figure)

Figure 5.5.1-2: Control plane protocol stack for L2 UE-to-UE Relay
As a working assumption, some information is put within the header of adaptation layer between Relay UE and the Destination UE to enable Bearer mapping for L2 UE-to-UE Relay and the details can be discussed at WI phase.  	Comment by Qualcomm - Peng Cheng: Can we just copy agreement of the WA? We don’t think the first half part was agreed online.
Editor Note: It is FFS on the details to support the N-to-1 mapping between the ingress RLC channels from multiple transmitting Remote UEs to egress RLC channels (going to the same Destination UE) at Relay UE.
[bookmark: _Toc50024489]5.5.2	QoS
[bookmark: _Toc49150816][bookmark: _Toc50024490]5.5.3	Security
[bookmark: _Toc49150817]As described in section 6.9.1.2 of TR 23.752, in case of L2 UE-to-UE Relay, the security is established at PDCP layer in an end to end manner between UE1 and UE2. 	Comment by Qualcomm - Peng Cheng: Although it copied from 23.752, it seems there are some issues in this statement:

 Note that before the security is established, all the signaling messages are visible by the Relay, e.g. the PC5-S messages. 
 Although the user plane after the security setup may be protected by the e2e PDCP, the security establishment process may not be secure at all, i.e. if we cannot have a security c-plane design, u-plane is not going to be secure.

We suggest that RAN2 TR can focus on PDCP layer (user plane) security, i.e. clarify that security in enforced at PDCP layer between UE1 and UE2 similar to U2N part. And we keep a Editor note that how the security is established should be defined by SA3.  
	Comment by OPPO (Qianxi): I assume the risky part would be the part after “therefore”, so one way-out can be to remove this part and keep the others. Let’s wait for the comments from others before concluding on this part.	Comment by vivo(Boubacar): Removing that part would be fine
Editor Note: RAN2 needs to consider SA3 input.
[bookmark: _Toc50024491]5.5.4	Control Plane Procedure
[bookmark: _Toc49150818][bookmark: _Toc50024492]5.6	Layer-3 Relay
[bookmark: _Toc49150819][bookmark: _Toc50024493]5.6.1	Architecture and Protocol Stack
[bookmark: _Toc49150820]RAN2 leaves the design of protocol stacks for L3 UE-to-UE Relay to SA2 (TR 23.752 [6]).	Comment by Huawei(Rui Wang): Seems there is no protocol stacks captured yet in SA TR for this solution, so at this time it’d better not to capture this in RAN2 TR either.	Comment by OPPO (Qianxi): Rapporteur understand this comes from “3)	Proposal 15: RAN2 leaves protocol stacks of L3 UE-to-UE relay to SA2. And RAN2 TR adds a reference to SA2 TR.”, so the sentence is simplified to address Huawei concern.
[bookmark: _Toc50024494]5.6.2	QoS
[bookmark: _Toc49150821][bookmark: _Toc50024495]5.6.3	Security
[bookmark: _Toc49150822][bookmark: _Toc50024496]5.6.4	Control Plane Procedure
[bookmark: _Toc50024497]6	Comparison
[bookmark: _Toc50024498]6.1	Comparison of UE-to-Network Relay
[bookmark: _Toc50024499]6.2	Comparison of UE-to-UE Relay
[bookmark: _Toc50024500]7	Conclusion
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