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1 Introduction
This is summary on Agenda Item 8.7.2.4 on QoS of Rel-17 WI sidelink relay.
The summary is based on companies’ contributions [1]-[17]. Please note that we have email discussion#604 summary report from Apple [1]. Rapporteur has below considerations on this summary: 

· RAN2 will first treat proposals of [1]. Thus, companies’ proposals covered by [1] will NOT be included in this summary proposals. In Section 2.1, Rapporteur will list these proposals and explain why they are covered by [1].  
· In Section 2.2, companies’ proposals on baseline QoS are discussed. Rapporteur assumes RAN2 should try to progress them in this meeting. To make progress, Rapporteur tried to make clear proposals. 
· In Section 2.3, companies’ proposals on QoS enhancement are discussed. Rapporteur assumes RAN2 may not have time to discuss in this meeting and they can be discussed only if time allows. In addition, Rapporteur also think RAN2 don’t have sufficient technique discussion on these enhancements yet. Thus, open-ended summary proposals are made.
2 Discussion
2.1 Proposals covered by email discussion#604
As mentioned from beginning, companies’ proposals covered by [1] will NOT be included in this summary proposals. Because RAN2 will first treat proposals of [1], companies with different views on proposals in [1] may argue during online discussion. 

Below Table.1 provides the list of proposals covered by [1]. 
	Tdoc number
	Source 
	Company proposal(s) not covered in this summary
	Why it is covered in [1]?

	R2-2109511
	CATT
	Proposal 1: Suggest RAN2 send LS to SA2 to check whether PC5 LINK-AMBR is applicable for L2 sidelink relay and whether it is applicable for mode 2 resource allocation mode.

Proposal 2: If SA2 confirms PC5 LINK-AMBR is also applicable for L2 sidelink relay and mode 2, if relay and/or remote UE uses mode 2, the gNB should inform the corresponding PC5 LINK-AMBR to relay and/or remote UE.
	Rapporteur’s summary on Q7:

21 companies commented on this question. 20 of 21 companies disagree with the above proposal. Regarding CATT’s argument that PC5 LINK-AMBR can also be used in mode 1, the rapporteur’s understanding is that mode-1 scheduling is probably needed to let gNB to collect link-specific statistics to check and ensure this LINK-AMBR requirement. 

Hence, there is no need for a proposal for this question.

	R2-2109691
	Continental Automotive GmbH
	Proposal 2: Further discuss Proposals 2, 4, 5, 6, and 8 identified after Phase I of email discussion [Post115-e][604][Relay] Relay QoS.


	Proposals 2, 4, 5, 6, and 8

	R2-2109853
	Nokia
	Proposal 1: For measurement over the Sidelink, the serving network may configure the triggering event(s) and request selected Relay UE (s) to perform measurement and reporting of one or more targeted KPI for unicast/groupcast over SL towards one or more Remote UE(s).

Proposal 2: RAN-2 is requested to discuss selective KPIs that maybe measured and reported over the sidelink in an on-demand manner for both Remote and Relay UE(s) respectively. 

Proposal 3: RAN-2 is requested to discuss and agree on individual triggering event(s) for measurement of selected KPIs associated over sidelink, to a targeted or select set of Remote/Relay UE (s) that may be configured by the network and/or Tx UE (which could be a Remote or Relay UE).
	P8
Rapporteur: please note that email discussion#604 discussed whether to add below FFS in P8:

“FFS whether enhancements on  measurements reporting for PC5 link (e.g., on packet delay and loss rate ) are needed.”

But it was not agreed due to some companies’ objections

	R2-2109863
	ZTE
	Proposal1:It is suggested RAN2 does not support PER split.
	Rapporteur’s summary on Q2:

21 companies commented on this question. 17 of 21 companies disagree with the above proposal. The majority view is that either PER split is not needed.; or even if PER split is done in gNB, it will not result any “new” RRC configuration signaling from the signaling design perspective (Please refere to the response in Q5/Q6 regarding P9/P10)  . So, we do not need to have any proposal/agreement on this question. 

	R2-2109905
	Ericsson
	Proposal 1: Confirm that how to do the QoS configuration in L2 relay scenario is up to gNB implementation.
	P1

	
	
	Proposal 2: The PC5 PDB for PC5 hop of relay traffic is configured on PC5 RLC bearer level.
	P4/P5

	
	
	Proposal 3: There is no need to configure PC5 PER for PC5 hop of relay traffic.
	Rapporteur’s summary on Q2

	
	
	Proposal 4: PC5 priority for PC5 hop of relay traffic can be conveyed as part of SL RLC bearer configuration as in the legacy.
	P3

	
	
	Proposal 5: Proper gNB implementation can avoid the impact from loss of QoS differentiation on the Uu link.
	P7

	
	
	Proposal 6: Remote UE traffic and relay UE’s own traffic should not be multiplexed in the same Uu RLC bearer.
	P6

	R2-2110217
	vivo
	Proposal 1: RAN2 to discuss how to map the priority levels of Uu QoS flows to the SL LCH priorities SL RLC bearers for the remote UE.


	P2 and P3 (Rapporteur’s understanding on P2+P3 means it is up to gNB configuration via RRC. And no further mapping is required to be specified)

	R2-2110297
	Fraunhofer
	Proposal 1:
A SL relay can separate its own traffic from the relayed traffic by mapping them to different Uu RLC bearers.   
	P6

	
	
	Proposal 2:
RAN2 to use the existing measurements reports for QoS configuration in a gNB.
	P8

	R2-2110498
	OPPO
	Proposal 1: gNB only performs PDB split between Uu and PC5, non-standardized PDB parameters can be used.
	P1

	
	
	Proposal 2: PgNB can directly configure the split PDB in PC5 for remote UE per LCHie.

Proposal 4: It is proposed to allow per PC5 RLC bearer configuration of QoS breakdown for both relay and remote UE.

Proposal 3: gNB can directly configure both the split PDB in PC5 for relay UE per LCH

Proposal 7: PDB breakdown should be configured per PC5 RLC bearer for both relay and remote UE.
	P4/P5

	R2-2110750
	Xiaomi
	Proposal 1:  the gNB uses 5QI and PQI mapping combinations to determine the PC5 QoS priority PQI value from the E2E flow QoS configuration. 

Proposal 2:The mapping combination configurations are provided by the CN to the gNB 

Proposal 3: an LS is sent to SA2 to confirm the suitability and availability of the combination mappings and the CN ability to provide to the gNB.
	P1.
Rapporteur: in RAN#115-e, below proposal was discussed:

“Proposal 1.  [Need discuss] Confirm the breakdown of E2E QoS over Uu and PC5 for L2 U2N relay can be gNB implementation”
Majority companies prefer to follow SI conclusion, and no need for re-confirmation.

	R2-2111040
	CMCC
	Proposal 1: Relay UE reports PC5 link and uu link condition to gNB as reference to performs QoS breakdown.
	P8

	
	
	Proposal 2: gNB configures remote UE for PC5 QoS configuration via Uu RRC signalling. Mapping from PDCP to PC5-RLC in remote UE should be reconfigured when gNB adjusts QoS breakdown. 

Proposal 3: gNB configures relay UE for QoS configuration via Uu RRC signalling Mapping from PC5-RLC to uu-RLC in relay UE should be reconfigured when gNB adjusts QoS breakdown.
Proposal 4: Reconfiguration of PC5 adaption layer and uu adaption layer should be synchronal performed when QoS breakdown is adjusted.
	P2. 
Rapporteur: For proposals on when gNB performs reconfiguration and sync requirements, RAN2 generally do not specify gNB behaviors. 


Table.1 Analysis on company proposals covered by [1]
2.2 Proposals on baseline QoS
2.2.1 Whether type 1 CG is supported by remote UE
This is to address the official FFS in RAN2#115-e:

Proposal 17: 
[Easy] In this release, for L2 U2N relay, remote UE can be configured to use resource allocation mode 2 if relay connection has been setup.  FFS for CG type 1.
Companies’ views are summarized in Table.2:
	
	Source
	Related proposals

	Not support
	QC, R2-2109433
	Proposal 2: In this release, for L2 U2N relay, remote UE can’t be configured to use CG type 1 of RA Mode 1 if relay connection has been setup

	
	Ericsson, R2-2109905
	Proposal 7: Remote UE is not allowed to use configured grant type 1 in Rel-17.

	
	CATT, R2-2109511
	Proposal 3: In Rel-17, type 1 CG is not supported for remote UE if relay connection has been setup.

	Support
	ZTE, R2-2109863
	Proposal2: It is suggested that type1 CG resource is supported for remote UE.


Table.2 Summary on Proposals related to type1 CG
The arguments not supporting CG type 1 are:
1) ACK/NACK from gNB has to be disabled for CG type 1. In this case, CG type 1 is similar to Mode 2 operation without gNB’s involvement. 

2) In Rel-16, Mode 1 RA was mainly discussed in RAN1. Considering we may have RAN1 impacts (e.g., disable A/N), RAN2 can’t make decision without involving RAN1

3) Type 1 CG was initially introduced in Rel-15 mainly for URLLC, it is obvious that URLLC is hard to be supported for relay scenarios
The arguments supporting CG type 1 are:

1) It is technically feasible that gNB can provide type1 CG resource to remote UE. 
2) Mode1 resource is more reliable than mode2 resource.
Rapporteur don’t think RAN2 can make conclusion that mode 1 RA is technically feasible before consulting RAN1. Due to lack of RAN1 TU and mode 2 RA can work, Rapporteur suggest to go majority view:
Proposal 1 [easy]: In this release, for L2 U2N relay, remote UE can’t be configured to use CG type 1 of RA Mode 1 if relay connection has been setup
2.2.2 Whether need to report PC5 QoS flow in SUI for relay service
It is a proposal from OPPO:

	Source
	Related proposals

	R2-2110498, OPPO
	Proposal 5:
Remote UE does not need to report PC5 QoS flow in SUI for relay service.

Proposal 6:
Relay UE does not need to report PC5 QoS flow in SUI for relay service.


The justifications:

· For remote UE, both its Uu radio bearer configuration and PC5 radio bearer configuration coming from its Uu QoS flow and QoS breakdown.
· For Relay UE, it has neither its own Uu traffic nor PC5 traffic.
Rapporteur think these two proposals are reasonable. Thus, below proposal is made: 

Proposal 2 [easy]: Remote UE does not need to report PC5 QoS flow in SUI for relay service.

Proposal 3 [easy]: Relay UE does not need to report PC5 QoS flow in SUI for relay service.
2.2.3 Whether to support reflective QoS

It is a proposal from vivo:

	Source
	Related proposals

	R2-2110217, vivo
	P4: L2 remote UE can support RQI bit as in the legacy mechanism.

P5: L2 remote UE can support RDI bit along with potential reconfiguration for necessary PC5 related QoS parameters by the gNB (e.g. split PC5 PDB). This can be done by NW implementation without extra Spec impact.


Because SDAP is E2E between remote UE and gNB, Rapporteur think these two proposals are reasonable and no spec change is required. Thus, below proposals are made with minor text changes:

Proposal 4 [easy]: L2 remote UE can support RQI bit as in the legacy mechanism.

Proposal 5 [easy]: L2 remote UE can support RDI bit along with potential reconfiguration for necessary PC5 related QoS parameters by the gNB (e.g., split PC5 PDB). The reconfiguration is done by NW implementation without extra Spec impact.
2.2.4 Whether to specify new prioritization rule between Uu and SL

In NR Rel-16 V2X, it was specified a prioritization rule for the UE when collision between Uu link and PC5 link occurs. Specifically, two separate priority thresholds are defined for SL and Uu respectively, i.e. sl-PrioritizationThres and ul-PrioritizationThres, to compare SL/Uu LCH priority with SL/Uu threshold correspondingly to decide which link is prioritized. 
Huawei and vivo raised this issue in L2 relay. They think it is not clear whether LCH priority of a remote UE’s PC5 RLC bearer for relaying is comparable with non-relay PC5 SLRBs or it should be treated as its LCH priority of Uu. 
	Source
	Related proposals

	R2-2110217, vivo
	Proposal 1: RAN2 to discuss whether the LCH priority of a remote UE’s PC5 RLC bearer is comparable with that of the other legacy PC5 SLRBs, or should be treated as the LCH priority of a Uu logical channel.

	R2-2110562, Huawei
	Proposal 1: RAN2 to discuss how to relatively prioritize Relay SL transmission over normal SL transmission, i.e. how to relatively prioritize destination(s) corresponding to Relay SL transmission in SL LCP.

Proposal 2: RAN2 to discuss how to treat the prioritization between Relay SL transmission and UL transmission as fairly as possible. e.g. it can be up to Relay UE implementation to select to perform Relay SL transmission or UL transmission when both Relay SL transmission and UL transmission include high priority data.


For the issue whether to prioritize Relay SL transmission over non-relay SL transmission, please note that SA2 has agreed below NOTE in S2-2106892:

A 5G ProSe Remote UE and a 5G ProSe UE-to-Network Relay shall set up a separate PC5 unicast links if an existing unicast link(s) was established with a different Relay Service Code or without a Relay Service Code.

Then, Rapporteur’s understanding is that remote UE has to use separate PC5 unicast links for relay and non-relay service in L2 U2N relay. Thus, Rapporteur actually think this issue doesn’t exist.

Observation 1: Because SA2 agreed that remote UE has to use separate PC5 unicast links for relay and non-relay service in L2 U2N relay, the issue how to relatively prioritize relay SL transmission over non-relay SL transmission doesn’t exist.

Meanwhile please note that [1] made below summary proposal based on majority view:

Proposal 3(20/21): [Easy] When gNB configure remote UE and relay UE with PC5 RLC bearer, LCH priority shall reflect the PC5 priority for PC5 hop of relay traffic.
Rapporteur understand this proposal means majority companies think remote UE’s LCH priority of PC5 RLC bearer for relaying is configured by gNB only for PC5 hop rather than E2E. Thus, Rapporteur think we can just have a clarification that it is like normal PC5 LCH priority range and no spec impact is foresee
Proposal 6 [easy]: With the understanding that remote UE’s LCH priority of PC5 RLC bearer for relaying is for PC5 hop rather than E2E, no spec impact due to different priority range on Uu and SL is foreseen.
2.3 Proposals on QoS enhancement

2.3.1 Whether to introduce flow control
In NR Rel-16 IAB, flow control was introduced to resolve the congestion in relaying. With the similar intention, several companies proposed to introduce flow control for L2 relay while some companies don’t agree it.

	  
	Source
	Related proposals

	No flow control
	QC, R2-2109433
	Proposal 1:  RAN2 confirm that L2 relay UE handles packet forwarding in legacy granular of Uu RLC channel (i.e., no need for per PDU or per PDU group handling), even if PC5 RLC channels with different end-to-end QoS is mapped to one of its Uu RLC channel.

	
	R2-2110498, OPPO
	Proposal 9: No need to introduce flow control mechanism in NR sidelink relay.

	Introduce flow control
	InterDigital, Philips, R2-2109931
	Proposal 1:  
Relay UE uses adaptation layer and/or MAC layer mechanisms for compensating potential QoS degradation due to congestion on SL

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

	
	CATT, R2-2109511
	Proposal 5: Flow control should be supported for both upstream and downstream directions for sidelink relay.

	
	Samsung, R2-2110451
	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. An Adapt Control PDU can be defined on Uu adapt layer to report SL buffer load of Relay UE for flow control.

Proposal 3. Remote UE can send a report on SL buffer load via Relay UE to gNB for flow control.


The arguments for no flow control in L2 relay:

· In RAN2#115-e, majority companies agreed that we can totally rely on gNB implementation to enforce E2E QoS, irrespective of PC5 RLC channels with same or different E2E QoS mapped to the same Uu RLC channel. Flow control means per-PDU/PDU-group handling in relay UE, which is conflicted with above principle. 

· As relay UE is not aware of the E2E QoS, relay UE can only simply forward relayed packets with configured Uu RLC bearer
· SL UE can already use ESTABLISHMENT REJECT message to reject the establishment request for unicast link autonomously. This message can also be used for relay UE when it considers itself in a busy status and rejects additional remote UE for additional relay connection. It has the similar performance as flow control mechanism.
The arguments to have flow control in L2 relay:

· Because sidelink uses shared resources, 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.  
And the proposed solution for flow control is: 

1) A more granular (e.g. on per PDU or group of PDU basis) approach for handling the PDUs on Uu RLC bearer [9].
2) Relay UE can transmit flow/congestion control indication over PC5/Uu link to remote UE/gNB. [3][9][13]
Rapporteur think RAN2 don’t have sufficient technique discussion on the necessity of flow control. Thus, Rapporteur suggest to have an open-end proposal with detailed alternatives:

Proposal 7 [For discussion]: RAN2 to discuss whether to support flow control for L2 relay UE, with below alternatives:

· Alt-1: No flow control: relay UE handles packet forwarding in legacy granular of Uu RLC channel
· Alt-2: Introduce flow control: relay UE handles packet forwarding in a more granular (e.g., on per PDU or group of PDU basis) with new congestion indication over PC5/Uu link sent to remote-UE/gNB.
2.3.2 Whether to introduce pre-emptive BSR

In NR Rel-16 IAB, pre-emptive BSR was introduced to reduce the latency of scheduling associated with relaying. With the same intention, several companies proposed to introduce the same mechanism for L2 relay while some companies don’t agree it.

	  
	Source
	Related proposals

	Not introduce pre-emptive BSR
	R2-2110498, OPPO
	Proposal 8: No need to introduce pre-emptive BSR or additional enhancement of pre-emptive resource selection in NR sidelink relay.

	Introduce pre-emptive BSR
	InterDigital, Philips, R2-2109931
	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 

	
	CATT, R2-2109511
	Proposal 4: Pre-emptive BSR should be supported for relay UE.


According to R2-2110498, the main arguments not to support it is: 

· The sidelink UE can always be configured with configured grant to ensure the latency requirement
Rapporteur think RAN2 don’t have sufficient technique discussion on the necessity of pre-emptive BSR. Thus, Rapporteur suggest to have an open-end proposal. 
Proposal 8 [For discussion]: RAN2 to discuss whether to support pre-emptive BSR for L2 relay UE.
2.3.3 Whether to introduce RAN-assisted codec adaptation 
Several companies proposed to improve the end-to-end QoS for multimedia (voice/video) sessions (e.g., streaming):
	R2-2109822, Philips International B.V., MediaTek, Vivo, FirstNet


	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.

	R2-2110272, MediaTek
	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.


Rapporteur think RAN2 don’t have sufficient technique discussion on the necessity. Thus, Rapporteur suggest to have an open-end proposal:

Proposal 9 [For discussion]: RAN2 to discuss whether to specify a new MAC CE for Sidelink SL-SCH to support the bit rate recommendation procedure between relay UE and remote UE
2.3.4 QoS dedicated pool
It has been proposed in [12] that have a dedicated resource pool may help QoS. 

	R2-2110297, Fraunhofer
	Proposal 3:
RAN2 to specify a dedicated part within a sidelink resource pool as a set of resources used for relaying to fulfil the QoS requirements of traffic flows.


However, considering RAN2 has not finalized the discussion on dedicated pool. Rapporteur would like to suggest to postpone the discussion after dedicated pool design is completed. Thus, no proposal is made.
3 Conclusion
Based on company contributions in [1]-[17], our proposals are:
Observation 1: Because SA2 agreed that remote UE has to use separate PC5 unicast links for relay and non-relay service in L2 U2N relay, the issue how to relatively prioritize relay SL transmission over non-relay SL transmission doesn’t exist.
[easy]

Proposal 1: In this release, for L2 U2N relay, remote UE can’t be configured to use CG type 1 of RA Mode 1 if relay connection has been setup
Proposal 2: Remote UE does not need to report PC5 QoS flow in SUI for relay service.

Proposal 3: Relay UE does not need to report PC5 QoS flow in SUI for relay service.
Proposal 4: L2 remote UE can support RQI bit as in the legacy mechanism.

Proposal 5: L2 remote UE can support RDI bit along with potential reconfiguration for necessary PC5 related QoS parameters by the gNB (e.g., split PC5 PDB). The reconfiguration is done by NW implementation without extra Spec impact.
Proposal 6: With the understanding that remote UE’s LCH priority of PC5 RLC bearer for relaying is for PC5 hop rather than E2E, no spec impact due to different priority range on Uu and SL is foreseen.
[For discussion]:
Proposal 7: RAN2 to discuss whether to support flow control for L2 relay UE, with below alternatives:

· Alt-1: No flow control: relay UE handles packet forwarding in legacy granular of Uu RLC channel
· Alt-2: Introduce flow control: relay UE handles packet forwarding in a more granular (e.g., on per PDU or group of PDU basis) with new congestion indication over PC5/Uu link sent to remote-UE/gNB.
Proposal 8: RAN2 to discuss whether to support pre-emptive BSR for L2 relay UE.

Proposal 9: RAN2 to discuss whether to specify a new MAC CE for Sidelink SL-SCH to support the bit rate recommendation procedure between relay UE and remote UE
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