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1 Introduction

This is the summary of contributions in AI 8.7.2.4 QoS. QoS issue for Layer-2 UE to NW relay has been studied in SI phase and the following has been captured in TR 38.836 [16]:

	Work Item objectives specific to Layer-2 (L2) relaying:

1. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:




In NR SL Relay WID [17], the objective related to QoS is described as follow:

	4.5.2
QoS

gNB implementation can handle the QoS breakdown over Uu and PC5 for the end-to-end QoS enforcement of a particular session established between Remote UE and network in case of L2 UE-to-Network Relay.  Details of handling in case PC5 RLC channels with different end-to-end QoS are mapped to the same Uu RLC channel can be discussed in WI phase.


This summary covers the QoS-related issues from company contributions [1-15]. The summary begins with some common issues of QoS breakdown and baseline solution for QoS-related configurations. Then we cover the topic on how UE can report measurements to support the QoS mechanism. After that, we summarize some advanced topics raised by some companies. Finally, we provide a list of the excluded proposals which are not directly relevant to QoS discussion for Layer 2 UE-to-NW relay.
2 Discussion
2.1 QoS breakdown
Regarding the QoS split, the related proposals are summarized below:

	[1] R2-2106993
	Proposal 4: When gNB performing PDB/PER split between Uu and PC5, non-standardized PDB/PER parameters can be used.

	[3] R2-2107107
	Proposal 1: For gNB to handle QoS breakdown over Uu and PC5 for E2E QoS enforcement, AMF needs to send the mapping between E2E QoS and Uu QoS to RAN.  

Proposal 2: Send LS to SA2 to request to introduce the signaling   

	[6] R2-2107471
	Proposal 1: Confirm that how to do the QoS configuration in L2 relay scenario is up to gNB implementation.


	[8] R2-2107624
	Proposal 1
Send an LS to SA2 asking for clarification of QoS split guidance, especially for Priority in 5QI/PQI.  

	[10] R2-2107758
	Proposal 1：
For the priority level of remote UE’s QoS flow, discuss whether and how to map the range of priority level of Uu QoS flow to the one of SL RLC bearer.

Proposal 2：
Discuss whether the remote UE’s PC5 RLC bearer can be directly compared with the other legacy PC5 SLRBs in term of SL logical channel priority or the remote UE’s PC5 RLC bearer should be treated as a Uu logical channel, e.g. use different priority thresholds from legacy SL RBs/logical channels
Proposal 3：
Send LS to SA2 to feedback on RAN2 decision and understanding on Proposal 1 Proposal 2


There are no companies challenging the basic SI conclusion that QoS breakdown/split of E2E QoS  between PC5 and Uu hops is conducted by gNB. The rapporteur purpose to confirm this understanding:
Proposal 1. 
[Need discuss] Confirm the breakdown of E2E QoS over Uu and PC5 for L2 U2N relay can be gNB implementation


Then, there are some view that how the break-down is done is completely up to gNB implementation [6], but there are also different view that “it is not proper for gNB to determine the PC5 priority in PQI arbitrarily for the PC5 link based on E2E 5QI in L2 U2N relay.” [3]. Some companies [3 ] [8] [10] propose to send LS to SA2 for clarification or provide upper layer support (e.g., signalling from AMF [3]). 
The rapporteur thinks if upper layers provide guidance of QoS split for L3-based relay solutions, then L2 relay shall also share the same guidance to ensure a  comparable QoS performance. Left to gNB implementation may provide too much latitude for mediocre or bad QoS configurations. It is also very unclear how priority of PQI and priority of 5QI is compared and reflected in this QoS break-down, as pointed out in [3 ] [8] [10]. Thus, it is proper to send a LS to SA2 for checking.
Proposal 2:
[Need Discuss] RAN2 discuss whether to send an LS to SA2 to give any guidance or let them know RAN2 decision for QoS breakdown for Layer 2 UE-to-NW relay. .
[1] has discussed the issue that when E2E QoS corresponding to a certain standardized 5QI is split, the PER and PDB values may no longer match the values represented in standardized PQI.  For example, “If gNB determines the end-to-end PDB (100ms) should be split between Uu and PC5, Uu uses 60ms and PC5 uses 40ms. For Uu backhaul link, it should use non-standardized 5QI which with priority level equals to 20 and PDB equals to 60ms. Similarly, non-standardized PDB should also be used in PC5.”  The analysis on PDB and PER is similar on this aspect. The rapporteur agrees that It is not realistic to translate all those PDB and PER values can be added into the standardized PQI/5QI tables, so it is natural to agree the above proposal.
Proposal 3: 
[Need Discuss]When gNB performing PDB split between Uu and PC5, non-standardized PDB/ parameters can be used.

Proposal 4: 
[Need Discuss]When gNB performing PER split between Uu and PC5, non-standardized PER parameters can be used.

2.2 QoS Configuration

2.2.1 Baseline for QoS configuration
Once QoS split is done by gNB, it is necessary to convey related QoS configurations to remote UE and/or relay UE. For this aspect. We have the following related proposals from company contributions regarding how to configure and what to configure:
	[1]R2-2106993
	Proposal 1: In order to meet the end-to-end PDB requirement, the following enhancement should be considered:


If resource allocation mode 2 is used in PC5 link from relay UE to remote UE, the gNB should inform the PC5 PDB for each downlink PC5 RLC channel to relay UE；and/or


If resource allocation mode 2 is used in PC5 link from remote UE to relay UE, the gNB should inform the PC5 PDB for each uplink PC5 RLC channel to the remote UE.

Proposal 2: In order to meet the end-to-end PER requirement, the following enhancement should be considered:


If resource allocation mode 2 is used in PC5 link from relay UE to remote UE, the gNB should inform the PC5 PER for each downlink PC5 RLC channel to relay UE；and/or


If resource allocation mode 2 is used in PC5 link from remote UE to relay UE, the gNB should inform the PC5 PER for each uplink PC5 RLC channel to the remote UE.

Proposal 3: In order to meet the end-to-end UE-AMBR, if resource allocation mode 2 is used in the sidelink from remote UE to relay UE, the gNB should inform the uplink PC5 LINK-AMBR to remote UE.

	[3] R2-2107107
	Proposal 3: To enforce E2E QoS enforcement, gNB directly configures relay UE and remote UE the SL RLC bearers via RRC signaling (i.e., no need for relay UE to perform extra mapping to identify the PC5 QoS based on E2E QoS and Uu QoS)

	[5] R2-2107308
	Proposal 2: 
Mapping of bearers and QoS configuration-specific impacts can be discussed in stage-3.

	[12] R2-2108149
	Proposal 1: For uplink bearer mapping, it is suggested RAN2 to adopt PC5 RLC channel ID + remote UE ID to Uu RLC channel mapping configuration.

Proposal 2: For downlink bearer mapping, it is suggested that RAN2 adopt Uu RLC channel ID + Remote UE ID to PC5  RLC channel ID mapping configuration.

Proposal 3: It is suggested gNB set the PC5 RLC bearer ID for sidelink remote UE and relay UE, and sidelink remote UE and relay UE directly use the configured PC5 RLC bearer ID.
Proposal 5: It is suggested that gNB split the PDB into PC5 part and Uu part, then configure the PC5 part PDB to remote UE and relay UE.

	[13] R2-2108512
	Proposal 2: Reconfiguration of SDAP layer of remote UE is not needed when gNB adjusts QoS breakdown.  

Proposal 3: Mapping from PDCP to PC5-RLC in remote UE should be reconfigured when gNB adjusts QoS breakdown; Reconfiguration of PC5 adaption layer should be performed synchronized.

Proposal 4: Mapping from PC5-RLC to uu-RLC in relay UE should be reconfigured when gNB adjusts QoS breakdown; Reconfiguration of uu adaption layer should be performed synchronized.

	[14] R2-2108624
	Proposal 1: In case Mode2, relay UE should be configured with PC5 PDB per PC5 RLC bearer for remote UE’s downlink data.

Proposal 2: RAN2 to do down selection for Mode2 remote UE to determine the PC5 PDB for uplink data transmission.

Alt1: remote UE is configured with PC5 PDB per PC5 RLC bearer

Alt2: remote UE is configured with PC5 PDB per Uu QoS flow

Alt3: remote UE is configured with a ratio for PC5 PDB based on E2E Uu PDB


Among all the proposals, we first discuss the signaling aspect. Whatever gNB decides regarding he E2E QoS breakdown, it need to inform the relay UE about the related QoS configurations. Details of the contents of QoS configuration can be discussed later.

Similarly, gNB also can deliver the QoS-related configuration directly to RRC_CONNECTED remote UE, as proposed or suggested in [3]. There is no obvious benefit to deliver this configuration to relay UE first and then let relay UE to forward that to remote UE. There is no need to let relay UE to make any changes of this configuration for the remote UE, either. So, the rapporteur think the following proposal is agreeable:
Proposal 5: 
[Need discuss] gNB directly configures relay UE for its PC5 QoS configuration via Uu RRC signalling. And gNB also directly configures remote UE for PC5 QoS configuration via Uu RRC signalling.

Then, regarding the exact content of QoS configuration for PC5 hop and/or Uu hop to enforce QoS, the proposals are more diversified, including the mentioning of the following:

· QoS metrics (PDB, PER, priority, PC5 LINK AMBR)

· PC5 RLC bearer configuration for PC5 hop

· Uu RLC bearer configuration for Uu hop
· Mapping from PDCP to PC5 RLC bearer

· Mapping from PC5 RLC bearer to Uu RLC bearer (and vice versa)

It is assumed that some RLC bearer configurations for PC5 or Uu hop are to be provided by gNB. However, there are no detailed proposals from companies about how exactly those configurations are provided and how QoS parameters are enclosed/used in those configurations. At least, RLC bearers themselves along are not able to achieve QoS.  It seems that their respective relationships to end-to-end RB should be at least  implicitly or explicitly configured, too. Maybe it is right as said in [5] that this is a stage 3 issue, so there is no need to discuss it in this early stage. Also, regarding the bearer mapping in relay UE (e.g., whether to use Uu bearer or PC5 bearer to do the mapping as discussed in P1/P2 of [6]), the rapporteur think this is not a QoS issue, but a basic issue about how user plane forwarding can be feasible. So, this can be discussed in a user plane agenda (8.15.2.3) or can be postponed to the next meeting after the User Plane forwarding operation is more clear (e.g., after PC5 adaptation layer issue has been resolved). 
Hence, the summary below is more focused on individual QoS metric instead of the overall QoS configuration or bearer configurations.
Regarding the QoS metrics,  the rapporteur believes PC5 priority (i.e., PQI priority) are definitely needed  for PC5 QoS enforcement because this must be included in SCI for NR SL transmission. Whether this information is explicitly conveyed or as part of SL RLC bearer configuration can be further discussed (e.g., in stage 3).
Proposal 6: 
[Need Discuss] gNB should configure remote UE and relay UE about the PC5 Priority information for PC5 hop of relay traffic.

Then, regarding he PDB, this is definitely needed for mode 2 UE. Here, we assume remote UE must use mode 2 (as discussed in 2.5)
Proposal 7: 
[Easy] gNB should configure the [mode 2] remote UE about the PC5 PDB for PC5 hop of rely traffic.

Then regarding the relay UE, at least mode 2 relay UE must know the PDB to conduct resource selection for its DL traffic.
Proposal 8: 
[Easy] gNB should configure the mode 2 relay UE about the PC5 PDB for PC5 hop of rely traffic. FFS mode 1 relay UE.

For PER, there could be similar proposals: 

Proposal 9: 
[Need Discuss] gNB should configure the [mode 2] remote UE about the PC5 PER for PC5 hop of rely traffic.

Proposal 10: 
[Need Discuss] gNB should configure the mode 2 relay UE about the PC5 PER for PC5 hop of rely traffic. FFS mode 1 relay UE.

According to the analysis in [1], PC5 Link-AMBR is also needed for mode 2 remote UE. Assuming only mode 2 is used by remote UE, we can have:
Proposal 11: 
[Need Discuss] gNB should configure the [mode 2] remote UE about the PC5 LINK-AMBR for PC5 hop of rely traffic.

It is fair to assume gNB’s QoS split could be done per QOS profile and QOS profile can be provided on a per QoS flow basis, at least for DL traffic from gNB. However, the related QoS configuration is not necessarily be conveyed at the same granularity, especially considering the fact that SDAP/PDCP layer is not available in relay UE.  Regarding how QoS metric is configured in which granularity, we have some proposals from [14] regarding PDB metric, which can be discussed:  
Proposal 12: 
[Need Discuss] RAN2 down-select the options for QoS configuration for [mode 2] remote UE for its operation on PC5 hop (UL).

Alt1: remote UE is configured per PC5 RLC bearer

Alt2: remote UE is configured per Uu QoS flow

Note that [14] has actually proposed Alt 3 ( a ratio of E2E PDB per Uu QoS flow), but the rapporteur think this is just an optimization of Alt 2. So, RAN2 only need to down-select from the above two options. 
Then, regarding the relay UE, as there is no SDAP layer in relay UE for relay traffic, it is proposed in [14]:

Proposal 13: 
[Need Discuss] Regarding mode 2 Relay UE for its operation on PC5 hop (DL), PDB should be configured per PC5 RLC bearer.
2.2.2 Additional configurations related to Uu QoS enforcement 
For the mixing of relay UE and remote UE traffic in the same Uu DRB, there is a proposal in [3]:

	[3] R2-2107107 
	Proposal 4: Following NR Rel-15 principle, gNB can’t configure to multiplex QoS flows of different PDU sessions target for remote UE into a single Uu DRB in L2 U2N relay.
Proposal 5: Uu BSR needs enhancement to differentiate UL traffic between remote UE and relay UE

	[5] R2-2107308
	Proposal 4: 
Multiplexing Relay UE’s own traffic with relayed traffic is supported in both uplink and downlink and left to gNB control; no need to specify separation of Remote UE traffic and Relay UE’s own traffic i.e study item conclusions are considered valid and still applicable.


In [3], it has been pointed out that different PDU sessions cannot be multiplexed in the same Uu DRB because of potential difference in security policies. However, [5] has argued that security policy is an end-to-end PDCP layer issue and “ that this is one of the key reasons that the adaptation is done below the PDCP wherein the end-to-end bearer security is still maintained between the Remote UE and the gNB” Hence, each bearer belonging to different PDU session is still able to apply the corresponding security algorithms as dictated by the policy.

Since there are some different views, RAN2 need to discuss:
Proposal 14. 
[Need Discuss] RAN2 to discuss whether to following NR Rel-15 principle that gNB can’t configure to multiplex QoS flows of different PDU sessions target from remote/relay UE into a single Uu DRB in L2 U2N relay.
Then, regarding the N-to-1 mapping issue left in WI stage: “Details of handling in case PC5 RLC channels with different end-to-end QoS are mapped to the same Uu RLC channel can be discussed in WI phase”, the related proposals are summarized in the table below:
	[1] R2-2106993
	Proposal 5: Whether PC5 RLC channels with different end-to-end QoS can be mapped to the same Uu RLC channel can be left to gNB implementation.

	[2] R2-2107040
	Proposal 3
No special handling is needed for PC5 RLC channels with different E2E QoS being mapped to the same Uu RLC channel.

	[5] R2-2107308
	Proposal 3: 
Multiplexing multiple Remote UE traffic (of potentially different QoS) onto a single Relay UE Uu RLC channel is supported in both uplink and downlink and left to gNB control i.e study item conclusions are considered valid and still applicable.

	[6] R2-2107471
	Proposal 2
In case PC5 RLC channels with different end-to-end QoS are mapped to the same Uu RLC channel, proper gNB implementation can avoid the impact from loss of QoS differentiation on the Uu link.


It seems companies [1,2,3,5,6] are fine to allow PC5 RLC channels with different end-to-end QoS to be mapped to the same Uu RLC channel. While several companies think this is up to proper gNB implementation, one company [2] think “The mapping between the ingress PC5 RLC channel and the egress Uu RLC channel is handled by the adaptation layer of the relay UE, and the relay UE is not aware of the E2E QoS. Therefore, no special handling is needed to differentiate whether PC5 RLC channels with the same or different E2E QoS are mapped to the same Uu RLC channel.”. Hence, it is fair to propose:
Proposal 15. 
[Need Discuss]PC5 RLC channels with different end-to-end QoS can be mapped to the same Uu RLC channel, which is up to gNB implementation.
2.3 Measurements report for QoS 

To help gNB to perform QoS breakdown or adjust QoS breakdown, UE(s) need to report measurements or other assistance information to the gNB. There are following proposals related to this aspect:

	[2] R2-2107040
	Proposal 4
The existing CBR measurement/reporting mechanism can be used to report transmission conditions over PC5 to NW.

	[5] R2-2107308
	Proposal 1: 
gNB uses PC5 link quality information between Remote UE and Relay UE from SL measurement report to provide PC5 RLC channel configuration corresponding to the end-to-end QoS.

	[7] R2-2107497
	Proposal 2:
RAN2 to specify the relevant reports and assistance information by remote and relay UEs to the gNB for QoS configuration.

	[8] R2-2107624
	Proposal 2
Relay UE reports relay-related measurements to gNB to help gNB dynamically adjust per-flow QoS Split.  

	[10] R2-2107758
	Proposal 6：
In case all of transmission parameters of Uu link and PC5 link are configured by same gNB, discuss whether current reporting from the relay UE and/or remote UE is enough for gNB accurate decision, e.g. PC5 link quality, CBR and so on.

Proposal 7：
RAN2 to further study and discuss whether separate PC5 and Uu link measurements on packet delay and loss rate are needed to report by remote UE and relay UE.

	[13] R2-2108512
	Proposal 1: Relay UE reports PC5 link and uu link condition to gNB as reference to performs QoS breakdown.


According to the above proposals, it is a common understanding that the existing mechanism (SL measurement report and CBR reporting) at least can be utilized by gNB to make proper QoS split decisions and adjust QoS configurations. It has also been argued in [8][10] that the measurements directly related to QoS guarantee (e.g., latency, PER) are not included in the current UE measurement and reporting mechanisms. In current L2 measurement, gNB will perform some QoS related measurements and reporting, e.g. packet delay and loss rate in Uu link, but it does not has those measurements  or statics of the relay link. Thus, whether some enhancements are needed for measurement report can be further discussed.
Proposal 16
[Need Discuss] The existing SL measurement report and CBR measurement reports can be used by gNB to understand PC5 link conditions and determine QoS configuration. FFS whether enhancements on  measurements reporting for PC5 link (e.g., on packet delay and loss rate ) are needed.
2.4 Resource Allocation mechanism for remote UE
There are some analysis and proposals related to whether remote UE can use mode 1 resource allocation when it is connected via relay UE. 
	[1] R2-2106993
	Proposal 6: In this Release, for U2N relay, remote UE can only be configured to use resource allocation mode 2 if relay connection has been setup.

	[2] R2-2107040
	Proposal 2
L2 remote UE can only use mode 2 resource selection to acquire SL resource for transmission.


It has been argued that in [2]  “For an indirectly connected remote UE, there is no DL/UL PHY/MAC/RLC layer at remote UE, which means it cannot receive DCI from gNB and also cannot report UCI/MAC CE to gNB. Therefore, mode 1 scheduling can’t be used by an indirectly connected remote UE since the UL/DL MAC/PHY signalling interactions are needed for mode 1 scheduling.  Observations in [1] also indicates it is too complex and too many specification changes are needed to support mode 1 remote UE. Thus, we propose to agree

Proposal 17: 
[Easy] In this release, for U2N relay, remote UE can only be configured to use resource allocation mode 2 if relay connection has been setup.

2.5 Advanced Mechanisms for QoS (Low Priority issues)
2.5.1 Adapt to congestion and latency variance
Some papers has pointed out that the static nature of QoS configuration (from gNB) is not very resilient in regards of handling dynamics of congestion and latency changes. The related proposals are summarized as below:
	[4] R2-2107278
	Proposal 1:  Relay UE uses adaptation layer and/or MAC layer mechanisms for compensating potential QoS degradation due to congestion on SL

	[8]] R2-2107624
	Proposal 3
RAN2 discuss the methods to support relay UE to measure the QoS performance of upstream traffic.  

	[10] R2-2107758
	 Proposal 4：
Relay UE should be aware of the remaining PDB of each packet. FFS on detailed solutions.


	[12] R2-2108149
	Proposal 4: RAN2 is suggested to consider the packet discard mechanism for the relaying of remote UE’s traffic at relay UE.


It has been argued in[4][8] that the semi-static QoS configuration does not take into account of the latency variance of SL resource scheduling. Because sidelink uses shared resources (at least for mode 2), congestion may result in transmission delays on sidelink. It is therefore possible that traffic received at relay UE over a PC5 RLC channel experiences QoS degradation (e.g. delay) due to congestion. In these scenarios, using a semi-static configuration of the Uu RLC channel for forwarding in UL can result in not meeting the E2E QoS during the congestion period.  Also, as the relay UE does not have a way to measure how much time is spent on the ingress hop, therefore packets that run out of PDB might still be transmitted via relay UE to the remote UE or gNB, but ultimately be discarded, which is a waste of radio resource. While the gNB can reconfigured the QoS parameters after UE reports changes of channel conditions, such a scheme incurs too much latency and may not be a timely solution. Similarly, it has been pointed out in [12] that relay UE lack of information (e.g. discard timer) to know whether it shall discard a relayed PDU. This is due to unable to know PDB requirements because there is no PDCP layer existing in relay UE for relayed traffic. And if relay UE never discard the out-of-date packet, the newly arrived packet may also suffer from large transmission delay, and corresponding PDB requirement cannot be ensured. 
Several ways to mitigate this solution are proposed in [4][8][10]. First, it is possible to always configure multiple possible RLC bearer configurations with different QoS performance (e.g., different LCH parameters at MAC layer) for UE to choose based on the latest QoS requirements. Second, the relay UE need to be aware of the remaining PDB or how much time has already been spent in the last hop (e.g., with timestamp [10]), so it can make informed decisions on how to map/prioritize the packet transmission in the next hop. But before diving into those details, RAN2 can first discuss whether  to support the relay UE handling of packet forwarding in a more granular (e.g. on per PDU or group of PDU basis) approach. 

Proposal 18: 
[Postpone] RAN2 to discuss whether to support relay UE handling of packet forwarding in a more granular (e.g., on per PDU or group of PDU basis) approach to meet QoS requirements or discarding them if QoS requirements cannot be met.

Based on the outcome of the above proposal, companies may bring more detailed or focused solutions for the next meeting to discuss.
2.5.2 RAN-assisted codec adaptation 
In this subclause, we consider the proposals to support RAN-assisted codec adaptation for SL Relay from [11][15][18] , which are shown in the table below. The motivation of this scheme is to improve the end-to-end QoS for multimedia (voice/video) sessions (e.g., streaming).
	[11] R2-2107833
	Proposal 1: RAN2 shall specify RAN-assisted codec adaptation also for UEs indirectly connected via a U2N Relay UE, to optimally and transparently support media streaming applications.

Proposal 2: Extend the bit rate recommendation procedure, already defined in LTE and NR, to work for a Remote UE connected indirectly via a U2N Relay UE.

Proposal 3: At least for L3 Relay, RAN2 should specify a new MAC CE for Sidelink SL-SCH to support the bit rate recommendation procedure between the U2N Relay UE and the Remote UE.

	[15] R2-2108821
	Proposal 1: RAN2 support the transmission of recommend bit rate (query) via L2 UE-to-NW relay.
Proposal 2: RAN2 consider the following two ways to transmit recommended bit rate query message:

-
Alt 1: Forwarded via a RRC message

-
Alt 2: Forwarded in the form of a MAC CE

Proposal 3: RAN2 support the function to forward MAC CE via L2 relay.

	[18] R2-2108148
	Proposal 5: It is suggested to deliver the MAC CE via adaptation layer over Uu and PC5.


Regarding the P3 in [11], as QoS for Layer 3 relay solution is not in the scope of this agenda. So, it is recommended to not discuss it here. As remote UE is visible to gNB via L2 relay, the recommended bit rate for remote UE to use UL/DL  could be determined by gNB. However, the MAC CE for bit rate recommendation (query) used in Uu interface is only meaningful for a single-hop Uu interface. The concept has never been extended to a relay scenario where both PC5 and Uu are involved. As noted in [15], “in general, MAC CE works only on the link between the transmitter side and the receiver side, and thus there is no need for a relay UE to forward a MAC CE”.  Hence, for the remaining proposal in [11][15] which are related to Layer 2 UE-to-NW relay handling of this issue, the key question is whether AS layer need make an exception to support the function of forward the end-to-end MAC CE via L2 relay, as this has many implications which may result into support other MAC CEs defined for Uu interface.  Also, it is worth noting that this may be applicable to future multi-hop U2N relay in R18. Thus, it is suggested to discuss the following proposal:
Proposal 19  
[Discussed in 8.7.2.3]] RAN2 to discuss whether AS layer supports the function of forward the end-to-end MAC CE via L2 UE-to-NW relay.
Based on the outcome of the above proposal, companies may bring more detailed or focused solutions for the next meeting to discuss.
2.5.3 Latency reduction 
There is some concern about the overall latency of the QoS related procedures in control plane [7]. There are also proposals to reduce the latency in user plane operations by reducing the processing delays at relay UE. The related proposals are summarized below:
	[4] R2-2107278
	Proposal 4: 
Relay UE can send an indication to gNB (e.g. pre-emptive BSR) for reducing scheduling latency over Uu link when relaying in UL 

Proposal 5:  
Relay UE can receive an indication from gNB (e.g. pre-emptive resource (re)selection) for reducing scheduling latency over PC5 link when relaying in DL

	[7]R2-2107497
	Proposal 1: RAN2 to specify mechanisms to reduce the E2E latency in relay-based scenarios considering highly variable channel condition and variable QoS requirements of traffic flows.


Since there is no detail solution in [7], RAN2 can discuss the following proposal, which are summarized from [4]:

Proposal 20: 
[Postpone] RAN2 to discuss whether to support relay UE and gNB to exchange additional signalling (e.g., pre-emptive BSR or pre-emptive resource (re)selection)  to reduce scheduling latency.
2.5.4 QoS flow control (Relay UE load control)
Several papers [4][5][9] have discussed to not overload the relay UE in the relay scenarios, as summarized below:
	[4] R2-2107278
	Proposal 2:  
Relay UE can transmit flow/congestion control indication over PC5 link to remote UE for controlling traffic flow when relaying in UL

Proposal 3:  
Relay UE can transmit flow/congestion control indication over Uu link to gNB for controlling traffic flow when relaying in DL

	[5] R2-2107308
	Proposal 5: 
RAN2 to discuss potential QoS enhancements to ensure Relay UE is not overburdened due to relaying i.e. Relay UE’s own traffic QoS is met.

	[9]R2-2107712
	Proposal 1. When mode 2 is configured to Relay UE, a report on SL buffer load from Relay UE to gNB for flow control is introduced.

Proposal 2. Remote UE can send a report on SL buffer load via Relay UE to gNB for flow control.


There are some commonalities between the proposals in [4] and [9] that relay UE may need send signalling to gNB, as an indication of of relay UE load status. But the proposed solutions in [5] are quite diverse, as follow:
a)
gNB notifies Relay UE to stop accepting new relaying connections 

b)
gNB notifies Relay UE to stop performing discovery

c)
gNB performs access control for new Remote UE connections (e.g. by rejecting new connection requests, releasing certain bearers) 

d)
Relay UE releases certain PC5 RRC connections:

Hence, the rapporteur suggests to begin with the following proposal for this topic:
Proposal 21: 
[Postpone] RAN2 to discuss whether to support relay UE send a signaling to gNB for the purpose of flow control. FFS additional mechanisms.
2.5.5 QoS and dedicated resource pool
It has been proposed in [7] that have a dedicated resource pool may help QoS. While it can also be equally  argued that limiting all relay transmissions in a dedicated pool may constrain the resource selection and hurt QoS performance, there is no harm to have a RAN2 discussion on this issue.
	[7]R2-2107497
	Proposal 4:
RAN2 to specify a dedicated resource pool for relaying to fulfil the QoS requirements of traffic flows.


Proposal 22: [Postpone] RAN2 to discuss whether PC5 transmissions for relaying should use a dedicated resource pool. 
2.6 Proposals excluded for QoS discussion

There are some proposals which are not directly relate to QoS. So, they are excluded from this summary. Here is a list of those proposals: 
	[2] R2-2107040
	Proposal 1: Report UE type (like L2/L3 relay/remote UE) to network via SUI message.
[Reason to Exclude]: CP procedures, need to be discussed in 8.7.2.1. 

	[7] R2-2107497
	Proposal 3:
RAN2, in addition to link quality, should also consider the QoS fulfilment based (re-)selection triggers.
[Reason to Exclude]: Needs to be discussed in relay (re)selection criteria 

	[9] R2-2107712
	Proposal 3. RAN2 is asked to confirm that hop-by-hop ARQ is applied to L2 U2N relay.
[Reason to Exclude]: hop-by-hop ARQ is the default scheme. Unless there are some different proposals raised, there is no need to have a proposal or agreement on this.

	[12] R2-2108149
	Proposal 6: Relay UE should report the PDB adjustment factor to gNB to obtain the correct PC5 RB configuration.
[Reason to Exclude]: Related to Layer 3 U2N Relay.


3 Conclusion

In summary, the following are proposed:
[TBD]
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