
[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #116-e                                                     R2-2109511
Electronic, 1st - 12th Nov, 2021
                                   
Source:              CATT 
[bookmark: Title]Title:	             QoS Management for L2 Sidelink Relay
[bookmark: Source]Agenda Item:	8.7.2.4         
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last RAN2 meeting, QoS of L2 sidelink relay was initially discussed and only the following agreements were reached:
Agreements:
Proposal 7 (modified): 	[Easy] gNB should configure the [mode 2] L2 remote UE with the PC5 PDB for PC5 hop of relay traffic.
Proposal 8 (modified): 	[Easy] gNB should configure the mode 2 L2 relay UE with the PC5 PDB for PC5 hop of relay traffic.
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.
In addition, one post email discussion regarding to QoS [1] was assigned. In this contribution, we mainly discuss the issues which with divergence in the email discussion and the issues which are not mentioned in the email discussion but important for QoS satisfaction. The corresponding issues are summarized as below:
· Issue 1: Whether gNB should configure the mode 2 remote UE about the PC5 LINK-AMBR for PC5 hop of relay traffic?
· Issue 2: Whether type 1 configured grant can be supported for remote UE if relay connection has been setup?
· Issue 3: Whether pre-emptive BSR should be introduced for L2 sidelink relay?
· Issue 4: Whether flow control should be introduced for L2 sidelink relay?
Discussion
PC5 LINK-AMBR 
According to [1], nearly all companies think PC5 LINK-AMBR is only applicable to V2X scenarios and only for mode 1. But in our understanding, the fact may be different.
According to [2], for L3 sidelink relay, regarding to the QoS in PC5, the description is as below:
	[bookmark: _Toc83206630][bookmark: _Toc73625523][bookmark: _Toc69883511]5.6.2.1	 QoS handling for 5G ProSe Layer-3 UE-to-Network Relay without N3IWF
For a 5G ProSe Layer-3 Remote UE accessing network via 5G ProSe Layer-3 UE-to-Network Relay without N3IWF, the QoS requirement of the relay traffic between 5G ProSe Layer-3 Remote UE and UPF can be satisfied by the corresponding QoS control for the PC5 link between 5G ProSe Layer-3 Remote UE and 5G ProSe Layer-3 UE-to-Network Relay (PC5 QoS control) and the QoS control for the PDU session established between 5G ProSe Layer-3 UE-to-Network Relay and UPF (i.e. Uu QoS control). The PC5 QoS is controlled with PC5 QoS rules and PC5 QoS parameters (e.g. PQI, GFBR, MFBR, PC5 LINK-AMBR, Range) as specified in clause 5.4 of TS 23.287 [2]. The QoS for the PDU session established between the 5G ProSe Layer-3 UE-to-Network Relay and UPF (i.e. Uu QoS control) is controlled with QoS rules and 5G QoS parameters (e.g. 5QI, GFBR, MFBR) as specified in clause 5.7 of TS 23.501 [4].

[bookmark: _Toc83206632][bookmark: _Toc73625525][bookmark: _Toc69883513][bookmark: _Hlk81542868]5.6.2.3 	QoS handling for 5G ProSe Layer-2 UE-to-Network Relay
For a 5G ProSe Layer-2 Remote UE accessing network via 5G ProSe Layer-2 UE-to-Network Relay, the existing 5G QoS control is reused between the 5G ProSe Layer-2 Remote UE and the 5G ProSe Layer-2 Remote UE's core network. The 5G ProSe Layer-2 Remote UE's SMF provides QoS profiles to NG-RAN, how NG-RAN performs QoS enforcement for PC5 interface (between the 5G ProSe Layer-2 Remote UE and 5G ProSe Layer-2 UE-to-Network Relay) and Uu interface (between the 5G ProSe Layer-2 UE-to-Network Relay and RAN) is specified in TS 38.351 [28].




Based on the above description, it is obviously that for L3 sidelink relay, [2] clearly stated that the legacy PC5 QoS parameters defined in Rel-16 V2X can be reused between relay UE and remote UE. For L2 sidelink relay, although there is no explicit description, but we think it is reasonable to follow the same principle.
Observation 1: According to TS23.304, it clearly stated that at least for L3 sidelink relay, the legacy PC5 QoS parameters defined in Rel-16 V2X which including PC5 LINK-AMBR can be reused between relay and remote UE. 

The PC5 LINK-AMBR corresponding descriptions in [5] are listed below:
	[bookmark: _Toc83211323][bookmark: _Toc83211325][bookmark: _Toc83211329]5.4.1.2	QoS handling for broadcast mode V2X communication over PC5 reference point
When PC5 broadcast is used for the transmission of V2X service data, the following principles are followed for both network scheduled operation mode and UE autonomous resources selection mode:
-	PC5 QoS parameters defined in clause 5.4.2 are applied.
5.4.1.4 	QoS handling for unicast mode V2X communication over PC5 reference point
The QoS handling described in clause 5.4.1.2 is applied with the following additions:
-	The PFI and PC5 QoS parameters are negotiated during the Layer-2 link establishment procedure, as described in clause 6.3.3.1, or during the Layer-2 link modification procedure, as described in clause 6.3.3.4.
When the network scheduled operation mode for NR PC5 is used, following additional principle applies:
-	NG-RAN uses the PC5 LINK-AMBR for capping the UE PC5 unicast link transmission in the resources management.

5.4.2	PC5 QoS parameters
……
5.4.2.3	   PC5 Link Aggregated Bit Rates
A PC5 unicast link is associated with the following aggregate rate limit QoS parameter:
-	per link Aggregate Maximum Bit Rate (PC5 LINK-AMBR).
The PC5 LINK-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS Flows with a peer UE over PC5 unicast link. The PC5 LINK-AMBR is measured over an AMBR averaging window which is a standardized value. The PC5 LINK-AMBR is not applicable to GBR QoS Flows. PC5 LINK-AMBR is applied to one PC5 unicast link, which means aggregate bit rate of one PC5 unicast link should not exceed PC5 LINK-AMBR.
NOTE:	The AMBR averaging window is only applied to PC5 LINK-AMBR measurement.


Observation 2: According to TS23.287, it only mentioned that for mode 1, NG-RAN uses the PC5 LINK-AMBR for capping the UE PC5 unicast link transmission, but it does excluded the use of PC5 LINK-AMBR for mode 2. 

Since during the email discussion [1]，many companies think PC5 LINK-AMBR is only applicable to V2X scenarios and only for mode 1, it does not apply for relay scenarios and mode 2, which is contradict with the above observation 1 and observation 2. Hence, before we discuss how to satisfy the PC5 LINK-AMBR in relay scenario, we had better send LS to SA2 to check whether PC5 LINK-AMBR is also applicable for L2 sidelink relay and whether it is applicable for mode 2 resource allocation mode.
[bookmark: _Ref85201215]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.

If SA2 thinks PC5 LINK-AMBR is applicable for L2 sidelink relay and mode 2 resource allocation mode, it is obvious that if mode 2 resource allocation mode is used for relay and/or remote UE, the network should notify the PC5 LINK-AMBR to the relay and/or remote UE. 
[bookmark: _Ref85201223]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.
Support for type 1 CG 
Whether the QoS can be met tightly depends on the resource allocation mechanism. In RAN2#115-e meeting, it was already agreed that remote UE can be configured to use resource allocation mode 2 if relay connection has been setup, and it is FFS for CG type 1.
From the perspective of feasibility, if remote UE has set up the relay connection, the network can configure type 1 CG to remote UE by end to end RRC signaling. But from the perspective of requirement, 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 since at least two hops are needed. In addition, considering simultaneously configuring both mode 1 and mode 2 is not supported till now, if remote UE is configured with type 1 CG, it can only use type 1 CG, which is not flexible.
[bookmark: _Ref77781590][bookmark: _Ref85201226]Proposal 3: In Rel-17, type 1 CG is not supported for remote UE if relay connection has been setup.
Support for pre-emptive BSR
Pre-emptive BSR was introduced by IAB. In IAB, the Pre-emptive BSR procedure is used by an IAB-MT to provide its parent IAB-DU with the information about the amount of the data expected to arrive at the IAB-MT from its child node(s) and or UE(s) connected to it.
Similarly, in Rel-17, sidelink relay UE may serve more than one remote UE. Once the relay UE receives the indication of data expected to arrive at the relay UE, e.g., relay UE receives SCI from remote UE and so on, pre-emptive BSR can be triggered in order to reduce the uplink latency.
[bookmark: _Ref85201229]Proposal 4: Pre-emptive BSR should be supported for relay UE.
Support for flow control
Flow control was initially introduced in IAB. In IAB, flow control can be supported in both upstream and downstream directions in order to avoid congestion-related packet drops on IAB-nodes and IAB-donor-DU.
For Rel-17 sidelink relay, if there is congestion in relay UE PC5 link, relay UE had better send indication to its serving gNB to reduce the DL data transmission; similarly, if there is congestion in relay UE Uu backhaul link, relay UE had better send indication to the remote UE(s) to reduce the UL data transmission.
[bookmark: _Ref85201232]Proposal 5: Flow control should be supported for both upstream and downstream directions for sidelink relay.
Conclusion
According to the analysis in section 2, it is proposed:
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.
Proposal 3: In Rel-17, type 1 CG is not supported for remote UE if relay connection has been setup.
Proposal 4: Pre-emptive BSR should be supported for relay UE.
Proposal 5: Flow control should be supported for both upstream and downstream directions for sidelink relay.
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