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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN2 meeting, mechanisms for E2E QoS management had been discussed and the following agreements were achieved:
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 this contribution, we provide further analysis and proposals on left issues for E2E QoS management for L2 U2N SL relay.
2. Discussion
2.1. QoS parameters
In SA2 TR23.752 [3], there was a key conclusion for the L2 UE-to-Network Relay solution: the Remote UE has a NAS connection with 5GC and Remote UE Registration and Connection establishment/management, the related procedure in solution #7 can be taken as baseline. Solution #7 shows that the 5GS flow-based QoS concept should be reused between the Remote UE and the network, and it is the RAN that performs QoS enforcement for PC5 interface and Uu interfaces when it gets QoS profile from the CN.
According to TS23.501, the QoS profile shall include the following QoS parameters for each QoS Flow:
-	5G QoS Identifier (5QI) in terms of the following performance characteristics: 
1	Resource type (Non-GBR, GBR, Delay-critical GBR);
2	Priority Level;
3	Packet Delay Budget (including Core Network Packet Delay Budget);
4	Packet Error Rate;
5	Averaging window (for GBR and Delay-critical GBR resource type only);
6	Maximum Data Burst Volume (for Delay-critical GBR resource type only).
-	Allocation and Retention Priority (ARP);
-	Reflective QoS Attribute (RQA) (Optional for each Non-GBR QoS Flow only);
-	Guaranteed Flow Bit Rate (GFBR) - UL and DL (For each GBR QoS Flow only); 
-	Maximum Flow Bit Rate (MFBR) - UL and DL (For each GBR QoS Flow only); 
In the above QoS parameters, a part of them cannot be split between Uu link and PC5 link, i.e. resource type, averaging window, maximum data burst volume, ARP, RQA, GFBR and MFBR. These parameters should be kept as an attribute with a common value for both PC5 link and Uu link.
In our understanding, three QoS parameters should be further discussed on how to be split or treated between Uu link and PC5 link separately, i.e. priority level, PDB and PER. According to meeting agreements and the summary of [Post115-e][604][Relay] Relay QoS (Apple), there is the following consensus about these three QoS parameters:
Priority: 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.
PDB: gNB should configure the [mode 2] L2 remote UE and the mode 2 L2 relay UE with the PC5 PDB for PC5 hop of relay traffic. It is up to gNB implementation to perform PDB split between Uu and PC5 (non-standardized PDB values are not precluded). No specification impact is foreseen.
PER: 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.
Priority level shows the priority of each QoS flow in radio interface treatment, e.g. scheduling/transmitting priority. The key problem is that in the current system priority metrics used in Uu and priority metrics used in PC5 have different meaning and value space, and they are not comparable with each other directly. For example, the value range of the Uu logical channel priority is from 1 to 16 and that of SL is from 1 to 8; also, the range of priority level of Uu QoS flow is from 1 to 127 and that of SL is from 1 to 8. As a matter of fact, in R16 V2X similar issues were ever discussed. For instance, when collision between Uu link and PC5 link occurs, two separate priority thresholds are defined for SL and Uu respectively, i.e. sl-PrioritizationThres and ul-PrioritizationThres, to compare SL/Uu transmission priority with SL/Uu threshold correspondingly to decide which link is prioritized.
Observation 1: In R16 V2X, SL priority and Uu priority have different meaning and value space, and are not comparable with each other directly.
When a QoS flow of the remote UE is configured with a priority level, we think this priority level can be used in Uu link, i.e. between gNB and relay UE, since this QoS flow is in nature a Uu QoS flow, i.e. towards to the gNB. But we are not sure whether this priority level can be used in PC5 link, i.e. between the remote UE and the relay UE, since this priority level seems to have different meaning from the legacy PC5 QoS flows.
The key question here is that when a priority level of remote UE’s QoS flow (i.e. with range from 1 to 127) needs to be mapped to a Uu DRB with logical channel priority range from 1 to 16, it is uncertain whether the mapping can be directly derived relying on the existing gNB’s implementation algorithm. Thus, for the priority level of remote UE’s QoS flow, two solution options can be considered as follows:
· RAN2/SA2 to clarify how to map priority levels of Uu QoS flow to the LCH priority of the SL RLC bearers;
· Left to network implementation;
Therefore, we have the following proposal:
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.
Furthermore, it is also unclear whether the priorities of remote UE’s PC5 RLC bearers are comparable with those of the other legacy PC5 SLRBs in term of SL logical channel priority or they should actually be treated as the priorities of Uu logical channels. This further involves the issue on what if a relay specific SL transmission collides with a non-relaying SL transmission or with a UL transmission (e.g. whether to use a different priority threshold from legacy SL RBs/SL logical channels).
Therefore, we propose RAN2 to discuss the following issue. 
Proposal 2： 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.
This priority issue is closely related to SA2 and may require SA2 consideration and feedback. Thus we propose the following action: 
Proposal 3： Send LS to SA2 to inform them of the RAN2 decision and understanding on Proposal 1 and Proposal 2.
2.2. Reflective mapping/QoS
In current Uu, reflective mapping/QoS mechanisms are supported via RQI and RDI field.
	6.2.2.2	DL Data PDU with SDAP header
Figure 6.2.2.2 – 1 shows the format of SDAP Data PDU of DL with SDAP header being configured.


Figure 6.2.2.2-1: DL SDAP Data PDU format with SDAP header
The RQI bit indicates whether NAS should be informed of the updated of SDF to QoS flow mapping rules (TS 23.501 [4]).
The RDI bit indicates whether QoS flow to DRB mapping rule should be updated.


The RQI bit is used by NAS to map a new SDF to an existing QoS flow without explicit CP signalling procedure for overhead and latency reduction. From RAN2 perspective, there is no additional QoS flow or QoS profile arising. Hence, no extra RRC reconfiguration and other treatment is needed.
Proposal 4： L2 remote UE can support RQI bit as in the legacy mechanism.
However, if the RDI bit is set to 1, it means that a new QoS flow to DRB mapping applies, and the UE will store and use the QoS flow to DRB mapping indicated in the DL SDAP data PDU also for UL, which means that there will be a new QoS flow added to the related DRB. In the case of using RDI, the appointed DRB may be reconfigured with necessary parameters to support the addition of new QoS profile.
When gNB decides to use RDI bit to map a new QoS flow to an existing Uu DRB for a L2 remote UE, the situation is more complex than Uu interface. There are three types of configuration for an existing Uu DRB of L2 remote UE, i.e. 
· Uu DRB configuration; 
· Uu RLC channel configuration & related bearer mapping; and
· PC5 RLC channel configuration & related bearer mapping. 
When a new QoS flow is added to an existing Uu DRB using reflective QoS mechanism, the corresponding PC5 RLC channel may be reconfigured as well, e.g. shorter split PC5 PDB. For example, when the total PDB of Uu DRB and the split PDB of PC5 RLC channel are 150 ms and 75 ms respectively and the PDB of new QoS flow remapped to this DRB by reflective QoS is 100ms, the split PDB of PC5 RLC channel may need to be reconfigured to 50 ms for the addition of the new QoS flow. Otherwise, the gNB may simply choose to add some new QoS flows with PDB values larger than 150 ms to this DRB. In general, necessary reconfiguration and mapping restriction can be totally up to gNB implementation. 
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). This can be done by NW implementation without extra Spec impact. 

3. Conclusion
In this contribution, we give further analysis on the left issues of L2 U2N E2E QoS.  Based on the discussion, we have the following observations and proposals:
Observation 1: In R16 V2X, SL priority and Uu priority have different meaning and value space, and are not comparable with each other directly
Hence, we propose:
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.
Proposal 2： 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.
Proposal 3： Send LS to SA2 to inform them of the RAN2 decision and understanding on Proposal 1 and Proposal 2.
Proposal 4： L2 remote UE can support RQI bit as in the legacy mechanism.
Proposal 5： [bookmark: _GoBack]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.
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