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1 Introduction
WID of Sidelink relay (RP-210904) was agreed in RAN#91e [1]. The related WID objectives on E2E QoS enforcement are: 

The objective of this work item is to specify solutions to enable single-hop, sidelink-based, L2 and L3 based UE-to-Network (U2N) relaying. 
Work Item objectives specific to Layer-2 (L2) relaying:

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

NOTE 2:
For L2 UE-to-Network Relay, it is assumed that the Remote UE has a single active connection towards gNB via only a single Relay UE at a given time in this release.

NOTE 3:
Only NR Uu interface, i.e. gNB, and 5GC is considered, and it is limited to NR SA scenario in this release.

NOTE 4:
Work specific to the mobility scenario of “between indirect (via a first Relay UE) and indirect (via a second Relay UE)”, and the group mobility is not supported in this release.

In RAN2#115-e [2], some easy agreements were made, and a post-meeting email discussion#609 [3] discussed remaining important proposals. In this contribution, we discuss the following remaining issues on QoS:
· Whether introduce relay UE packet forwarding in finer granular  
· Whether support CG type 1 for remote UE
2 Discussion
2.1 Whether introduce relay UE packet forwarding in finer granular
In post-meeting email discussion#609 [3], majority companies agreed that RAN2 should not agree any restriction for gNB on how to map PC5 RLC channel with different E2E QoS to the same Uu RLC channel. Thus, the below summary proposal was drafted based on majority view.
Proposal 7(21/21): PC5 RLC channels with different end-to-end QoS can be mapped to the same Uu RLC channel, which is up to gNB implementation.
However, some companies showed concern how relay UE can handle the case that its Uu RLC channel includes multiple PC5 RLC channels with different E2E QoS [4][5][6]. Specifically, when traffics received at relay UE over different PC5 RLC channels experiences different QoS degradations (e.g., delay), they have concern whether E2E QoS can be enforced in this scenario. They proposed different solutions to resolve this issue. As example, they propose gNB can 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. Thus, in summary report of QoS section in RAN2#115-e [7], Rapporteur made the below proposal for further discussion:
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.

Observation 1: Majority companies think gNB implementation can enforce E2E QoS, irrespective of PC5 RLC channels with same or different E2E QoS mapped to the same Uu RLC channel. 
Observation 2: Some companies showed concern on how relay UE can handle the case that its Uu RLC channel includes multiple PC5 RLC channels with different E2E QoS. And they proposed to introduce relay UE packet forwarding in a more granular (e.g., per PDU basis)
In our understanding, Observation 1 means E2E QoS enforcement can totally rely on gNB. So, it seems Observation 1 and Observation 2 are conflicted with each other. Actually, as relay UE is not aware of the E2E QoS, relay UE can only simply forward relayed packets with configured RLC bearer, i.e., it is impossible to have special handling for PDUs with different E2E QoS in same Uu RLC.
Observation 3: Because relay UE is not aware of the E2E QoS, relay UE can only simply forward relayed packets with configured RLC bearer, i.e. no special handling for PDUs with different E2E QoS in same Uu RLC.
To align RAN2 understanding, we propose to confirm RAN2 understanding that E2E QoS enforcement in L2 relay can be totally left to gNB implementation, and no enhancement on relay UE packet forwarding mechanism is required.  
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.
2.2 Whether support CG type 1 for remote UE
In RAN2#115-e [2], it was discussed what resource allocation mode can be used for remote UE connecting to a relay. It was agreed that dynamic grant and CG type 2 are excluded because DCI can’t be forwarded by relay UE in this release. However, there is some supports on CG type 1. So, an FFS is left:
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.

The argument to support CG type 1 is: 
· The resource request can be based on UEAssistanceInformation and the resource can be allocated via RRCReconfiguration message, which can be forwarded by L2 relay 
· The ACK/NACK from gNB can be disabled 

However, we don’t think RAN2 have sufficient technique discussion to make above conclusion. In fact, in Rel-16 NR V2X, Mode 1 RA was fully under RAN1’s discussion and decision, and the agreements were reflected in both RAN1 and RAN2’s spec. So, RAN2 can’t make such decision without RAN1’s involvement. As an example, ACK/NACK based retransmission grant from gNB can’t be forwarded to L2 remote UE similar to dynamic UL grant. It implies remote UE either has risk of packet loss or has to perform blind re-transmissions for each packet which is not optimal for resource utilization. In this case, CG type 1 is similar to Mode 2 operation without gNB’s involvement, but Mode 2 is much simpler. 
Observation 4: If ACK/NACK from gNB is disabled for CG type 1, it implies remote UE either has risk of packet loss or has to perform blind re-transmissions for each packet. In this case, CG type 1 is similar to Mode 2 operation without gNB’s involvement. 
Thus, we think it is not needed to introduce CG1 at such late stage of Rel-17, instead RAN2 should focus on more important issues. 

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
3 Conclusion
In this contribution, we further discuss remaining issue on E2E QoS enforcement. Our observations are:
Observation 1: Majority companies think gNB implementation can enforce E2E QoS, irrespective of PC5 RLC channels with same or different E2E QoS mapped to the same Uu RLC channel. 

Observation 2: Some companies showed concern on how relay UE can handle the case that its Uu RLC channel includes multiple PC5 RLC channels with different E2E QoS. And they proposed to introduce relay UE packet forwarding in a more granular (e.g., per PDU basis)

Observation 3: Because relay UE is not aware of the E2E QoS, relay UE can only simply forward relayed packets with configured RLC bearer, i.e. no special handling for PDUs with different E2E QoS in same Uu RLC.

Observation 4: If ACK/NACK from gNB is disabled for CG type 1, it implies remote UE either has risk of packet loss or has to perform blind re-transmissions for each packet. In this case, CG type 1 is similar to Mode 2 operation without gNB’s involvement. 

Based on observations, our proposals are:
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.
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
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